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Electrical  Exports. 

,The  export  trade  of  the  country  has  expanded  recently  at 
a  very  high  rate,  the  increase  being  such  that  it  could  hardly 
be  maintained.  But  the  electrical  exports  have  not  quite  held 
up  to  the  level  of  last  year,  owing  to  the  sharp  falling  off  in 
instruments  and  apparatus.  The  total  of  electrical  machinery 
and  instruments  for  the  eight  months  including  February  is 
$10,946,814,  while  the  corresponding  period  of  1906-7  gave 
$11,169,989,  a  falling  off  of  $223,175.  This  is  not  a  material 
amount  and  might  well  be  explained  by  the  drop  in  copper, 
but  as  an  actual  fact,  the  loss  occurs  not  in  heavy  machinery, 
but  in  the  minor  apparatus  where,  copper  does  not  cut  much 
figure.  The  export  of  electrical  machinery  for  the  month 
rose  handsomely  from  $561,672  to  $844,047,  but  the  export  of 
apparatus  fell-  from  $579,855  to  $479,779  An  investigation  of 
the  figures  shows  that  in  apparatus  the  demand  from  the  United 
Kingdom  fell  off  from  $1,237,363  for  the  eight  months  to 
$467,830,  a  sharp  shrinkage  of  over  $750,000.  This  is 'in  accord 
with  the  general  dulness  of  electrical  conditions  in  England 
and  far  more  than  accounts  for  the  net  decline  noted  above. 
We  are  glad  to  believe  that  a  revival  of  electrical  industry 
is  expected  in  England,  which  electrically  is  not  much  better 
developed  than  Portugal  or  Peru,  and  where  an  enormous 
market  exists  in  every  branch  of  industry  if  the  data  of  Ger¬ 
many  and  the  United  States  are  any  criterion  of  public  con¬ 
sumption  of  electrical  goods  and  energy. 

The  Relation  Between  Iron  and  Copper  in 
Transformers. 

The  alternating-current  transformer  is  the  simplest  type  of 
induction  coil  to  understand  and  to  design.  This  is  perhaps 
equivalent  to  saying  that  no  type  of  induction  coil  has  been 
studied  so  thoroughly  as  the  alternating-current  transformer, 
and  certainly  no  type  has  been  constructed  in  such  large  num¬ 
bers.  When  we  attempt  to  understand  the  operation  of  spark 
coils  or  of  high-frequency  induction-coils,  we  meet  with  diffi¬ 
culties  and  uncertainties  at  every  turn;  but  we  have  compara¬ 
tively  little  difficulty  in  predetermining  the  behavior,  efficiency 
and  expense  of  any  ordinary  form  of  transformer,  when  the 
quality  of  the  materials  used  in  its  construction  is  duly  known 
or  specified.  In  particular,  if  the  geometrical  type  of  trans¬ 
former  be  decided  upon,  such  as  a  core-transformer  or  a  shell- 
transformer  of  a  certain  ratio  between  length,  breadth  and 
thickness,  the  comparative  performances  of  such  transformers 
in  different  sizes  can  be  predetermined  with  considerable  pre¬ 
cision.  Of  course,  there  will  always  be  disturbing  factors,  due 
to  unexpected  practical  causes,  such  as  obtrude  themselves  in¬ 
evitably  into  all  shop  practice,  and  which  rudely  upset,  at 
times,  the  most  beautifully  constructed  array  of  curves,  figures 
and  estimates. 

A  graphical  synopsis  of  costs  of  material  in  constructing  a 
particular  type  of  transformer  is  given  at  page  768  this  week, 
in  an  article  by  Mr.  M.  Kawara.  The  transformer  is  of  the 
rectangular  frame  core  type  and  the  cross-section  of  the  core 
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is  presumably  square.  Five  sizes  of  transformer  are  analyzed; 
namely,  2,  4,  8,  16  and  32  kilowatts.  In  each  of  these  cases  the 
mass  of  iron  per  kilowatt,  or,  l;o  a  modified  scale,  the  total 
mass  of  iron  used,  is  plotted  as  abscissa  and  the  corresponding 
mass  of  copper  and  other  properties  of  the  apparatus  are 
plotted  as  ordinates.  A  transformer  bears  a  close  analogy  to 
the  ordinary  direct-current  motor  in  this  respect:  that,  although 
there  is  no  definite  quantity  of  iron,  number  of  turns,  or  fre¬ 
quency  of  magnetic  flux  reversal  through  the  turns,  that  must 
be  used,  yet  the  product  of  the  -flux,  armature  wires  and  revolu¬ 
tions  per  second  in  the  motor,  or  of  flux,  primary  turns  and 
cycles  per  second  in  the  transformer,  are  rigidly  determined 
by  the  e.m.f.  on  the  mains.  Consequently,  in  either  case,  with 
a  fixed  motor-speed,  or  transformer  frequency  of  alternation, 
if  we  increase  the  iron  we  decrease  the  copper,  and  vice  versa. 

The  curves  of  Mr.  Kawara  indicate  that  there  is  a  rapid  de¬ 
duction  in  the  weight  of  copper  for  a  given  size  of  transformer 
as  the  iron  is  increased.  This,  of  course,  would  be  expected 
according  to  the  above  reasoning.  They  also  show  that  the 
total  cost  of  iron  laminations  and  copper  taken  together  is 
nearly  constant  through  a  considerable  range  in  the  weight  of 
iron  as  selected.  We  may  increase  the  iron  50  per  cent  and  not 
change  the  total  cost  of  iron  and  copper  more  than,  say,  6  per 
cent  in  some  of  the  cases  presented.  There  will  be  a  certain 
relation  of  iron  to  copper  for  minimum  cost,  and  also  another 
relation  for  maximum  efficiency,  but  the  relative  uniformity  of 
both  cost  and  efficiency  is  remarkable  if  it  is  correct  in  practice. 
The  curves  also  show  that  at  the  prices  of  iron  and  copper 
assigned  in  the  article,  the  relative  proportion  of  iron  in  any  of 
these  sizes  of  transformer  for  minimum  cost  is  distinctly  greater 
than  it  would  be  if  efficiency  only  were  considered.  This  is  a 
conclusion. that  reason  marks  as  fair  on  the  face  of  the  proposi¬ 
tion.  Since  iron  is  about  four  times  cheaper  than  copper  per 
pound,  if  we  assume  that  a  certain  proportion  exists  for  the 
highest  efficiency  at  rated  load,  it  must  be  cheaper  to  change  the 
ratio  in  favor  of  more  iron  up  to  a  certain  point. 

Complex  Quantities  in  Alternating  Currents. 

.\t  the  Chicago  meeting  of  the  American  Physical  Society 
last  December,  a  paper  was  presented,  by  Dr.  George  W. 
Patterson,  which  clears  up  a  difficulty  that  has  long  been  out¬ 
standing  in  the  use  of  vector  diagrams  representing  alternating 
currents.  -  If  we  represent  a  simple  alternating  e.m.f.  and  the 
current  it  sends  through  a  simple  inductive  circuit  on  one  and 
the  same  vector  diagram,  we  first  draw  a  straight  line  of  such 
length  as  shall  indicate  the  magnitude  of  the  e.m.f  to  a 
selected  scale  of  volts,  and  then  we  draw  another  straight 
line  from  the  same  origin  to  represent  the  current  strength  to 
another  convenient  scale  of  amperes.  The  angle  between  these 
two  lines  is  made  equal  to  the  difference  in  phase,  or  the  lag 
of  the  current  behind  the  impressed  e.m.f.  If  the  case  presented 
were  that  of  a  direct-current  circuit,  the  angle  of  lag  would 
yanish,  the  two  lines  would  coincide  in  direction,  and  the 
power  in  watts  expended  by  the  e.m.f.  upon  the  current  would 
be  the  product  of  the  lengths  of  the  two  lines.  As  soon  as  we 
revert  to  alternating  current  conditions,  and  restore  the  phase 
angle,  the  power  in  watts  ceases  to  be  the  simple  product  of 
the  two  vector  lengths  and  bas  to  be  multiplied  by  the  cosine 
of  the  phase  angle.  That  is  to  say,  the  introduction  of  the 
phase  angle  changes  the  power  from  a  simple  numerical  product 
to  a  particular  type  of  vector  product  without  any  apparent 


corresponding  change  in  the  formula  from  which  power  is 
determined.  The  vector  diagram  corresponds  then  to  the  rules 
of  the  direct-current  circuit  in  all  respects  except  as  to  power 
in  watts. 

The  paper  shows  that  the  difficulty  arises  from  the  fact  that 
in  the  vector  diagram  we  are  actually  concerned  with  the  pro¬ 
jection  of  the  rotating  vector  on  a  certain  plane,  and  not  with 
the  vector  itself,  which  maintains  constant  length.  If  we  take 
a  pair  of  oppositely  rotating  half-vectors,  instead  of  a  single 
full  vector  rotating  in  one  direction,  the  resultaqt  of  the  pair 
is  always  equal  to  the  actual  sinusoidal  quantity  under  con¬ 
sideration.  On  this  principle,  the  vector  diagram  of  a  simple 
inductive  circuit  would  be  a  pair  of  complementary  half-vectors 
rotating  in  opposite  directions  to  represent  the  impressed  volt¬ 
age,  and  a  similar  pair  to  represent  the  current,  the  positively 
rotating  couple  having  the  phase  difference  between  them  meas¬ 
ured  counterclockwise  and  the  negatively  rotating  pair  having 
the  phase  difference  measured  counterclockwise.  The  ordinary 
formula  of  product  for  voltage  and  current  in  this  system  then 
includes  the  cosine  of  the  phase  angle  and  also  gives  the  double 
frequency  circulating  power.  The  proposed  system  thus  avoids 
the  difficulty  inherent  in  single  vectors,  but  unfortunately  it 
greatly  complicates  the  vector  diagram  by  duplicating  all  the 
lines.  An  additional  merit  of  the  new  diagram  is,  however, 
that  since  it  employs  both  positively  and  negatively  rotating 
vectors,  it  would  remove  the  opposition  now  existing  between 
different  alternating-current  text-books  in  this  particular. 

Physical  Theory  of  the  Power-Factor  Meter  and 
OF  THE  Synchronoscope. 

In  dealing  with  alternating-current  apparatus,  it  is  well  to 
employ  all  kinds  of  mental  guides  and  working  theories  in  order 
to  apprehend  as  clearly  as  possible  the  behavior  and  relations 
of  the  parts.  A  purely  mathematical  theory  may  satisfy  the 
mind  in  regard  to  precision  and  to  rigidity,  but  may  be  very 
defective  in  regard  to  concreteness.  On  the  other  hand,  a 
purely  mechanical  analogue  may  be  all  that  is  desired  in  sim¬ 
plicity,  and  yet  leave  an  aching  void  of  doubt  as  to  its  applica¬ 
bility.  A  physical  theory,  again,  may  satisfy  the  mind  to  a  con¬ 
siderable  degree  in  several  of  these  directions.  In  the  final 
analysis  we  are  not  entitled  to  lay  the  flattering  unction  of 
completely  satisfactory  comprehension  to  our  souls  until  we 
can  explain  the  facts  from  all  points  of  view — electrically 
mechanically,  analytically,  synthetically  and  by  various  analo¬ 
gies.  Alternating-current  phenomena  are  intricate  at  their 
easiest,  and  we  cannot  have  too  many  methods  of  coming  into 
mental  contact  with  them,  whether  our  purpose  be  to  utilize 
them  industrially  or  to  understand  their  applications. 

Mr.  A.  R.  Dennington’s  article,  on  page  771  of  this  number, 
deals  with  a  physical  explanation  of  the  behavior  of  the  power- 
factor  meter  on  central-station  switchboards,  and  also  of  the 
synchronoscope.  The  article  uses  a  vector  method  of  develop¬ 
ing  a  resultant  magnetic  field  at  successive  sixths  of  an  alter¬ 
nation.  With  reference  to  the  power-factor  meter,  the  descrip¬ 
tion  given  is  clear  insofar  as  the  three-phase  system  is  balanced 
The  line  of  reasoning  might  advantageously  be  extended  to 
show  what  effect  an  unbalancing  of  the  system,  in  voltages,  or 
in  currents,  or  in  both,  would  exert  upon  the  power-factor 
indications  of  the  instrument.  The  general  theory  of  action 
in  a  balanced  system  is  readily  explained,  how'ever,  w’ithout  the 
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use  of  any  vector  diagrams  along  the  lines  of  the  description 
in  the  text.  It  is  known  that  if  we  have  two  indicating  watt¬ 
meters  in  a  balanced  three-phase  system,  the  readings  of  the 
two  instruments  will  differ  more  and  more  as  the  power-factor 
varies  from  unity  or  100  per  cent.  If  we  consider  the  two 
readings  as  equal  at  unity  power-factor,  we  could  readily  place 
the  two  moving  coils  on  a  common  axis  and  produce  equal  and 
opposite  deflecting  forces  or  zero  resultant  deflection.  We 
might  then  suppress  one  voltage  coil  if  we  allowed  the  corre- 
spending  current  coil  to  act  on  the  other  voltage  coil  after  being 
given  a  displacement  of  120  deg.  We  should  then  arrive  sub¬ 
stantially  at  the  usual  power-factor  meter  construction. 

With  reference  to  the  synchronoscope,  the  article  clearly  re¬ 
veals  the  resultant  torque  on  the  rotor  during  one-half  cycle 
by  the  method  of  resultant  vectors.  It  also  shows  how  to  take 
into  account,  by  that  method,  distortions  in  the  wave  forms  of 
e.m.f.  in  either  alternator.  The  usual  physical  explanation  of 
the  instrument’s  behavior  lacks  this  extensiveness,  but  is  readily 
grasped.  We  may  consider  the  single-phase  magnetic  flux 
generated  by  the  field  coils  as  developing  two  simple,  opposite 
rotating  magnetic  fields  in  the  stator  poles,  of  the  busbar  fre¬ 
quency.  The  split-phase  arrangement  of  armature  circuits 
produces  a  single  rotating  magnetic  field  in  the  core  of  the 
rotor,  of  the  frequency  of  the  incoming  machine.  If  these  tw'o 
frequencies  be  identical  there  will  be  no  rotation  of  the  rotor, 
the  rotating  polar  line  of  which  will  be  in  synchronism  with 
the  corresponding  rotating  element  of  polar  line  in  the  stator. 
If  there  be  a  difference  between  these  two  frequencies,  there 
will  be  a  differential  mechanical  rotation  of  the  rotor  of  such 
magnitude  as  will  maintain  the  magnetic  synchronism.  The 
article  provides  not  only  one  particular  physical  method  of 
apprehending  the  behavior  of  the  instruments  discussed,  but 
it  also  gives  unusually  simple  diagrams  of  the  electrical  connec¬ 
tions  of  these  instruments.  This  is  a  great  aid  to  any  descrip 
tion  or  tentative  theory. 


Gasolene-Electric  Railroading. 

The  recent  run  of  a  gasolene-electric  car  over  the  Pennsyl¬ 
vania  Railroad  from  Jersey  City  to  Philadelphia  is-  evidence 
enough  that  the  application  of  such  cars  to  special  railway  ser¬ 
vice  must  be  taken  somewhat  seriously.  The  combination  motive 
power  is  no  new  thing — it  has  been  several  times  exploited,  but 
in  its  earliest  incarnations  it  was  intended  to  be  used  in  street 
railroading  proper,  to  which  it  proved  itself  to  be  little 
adapted.  There  was  little  to  be  gained  by  such  use  and  the 
cost,  weight  and  complication  of  the  equipment  was  very  much 
against  it.  To-day  there  is  a  call  for  a  peculiar  kind  of  rail¬ 
way  service  to  which  the  gas-electric  car  seems  at  least  not 
ill-adapted — to  wit,  in  frequent  service  over  long  branches  or 
what  one  might  perhaps  call  light  interurban  service  where 
the  distances  are  fairly  long  and  there  is  no  likelihood  of 
dense  traffic.  In  such  cases  the  fixed  charges  against  an  elec¬ 
trical  generating  plant  and  distributing  system  are  very  severe', 
since  the  load  factor  is  unavoidably  bad  and  the  distances  are 
relatively  considerable.  On  the  other  hand,  one  must  admit 
that  gasolene  is  intrinsically  a  costly  fuel  and  that  the  com¬ 
bination  of  dynamo  and  motor  is  not  a  very  efficient  trans¬ 
mission  gear  albeit  it  is  wonderfully  flexible.  Its  good  points 
are  unfortunately  most  conspicuous  in  classes  of  service  other 
than  the  one  here  considered.  It  is,  of  course,  true  that  by 
this  device  the  size  of  engine  is  minimized  by  the  ability  to 


run  it  at  uniform  high  speed,  yet  in  long  and  fast  runs  this 
gain  is  available  by  other  methods. 

On  the  Union  Pacific  capital  work  has  been  done  by  regular 
gasolene  engines  driving  the  car  exactly  as  they  would  drive 
an  automobile.  In  such  case  there  is  some  loss  of  efficiency 
in  starting  and  acceleration,  while  the  full  speed  part  of  the 
run  is  under  very  excellent  conditions  for  high  economy.  With 
the  gasolene-electric  car  there  must  be  some  sacrifice  of  full  • 
output  efficiency,  and  whether  this  sacrifice  pays  is  a  somewhat 
difficult  question.  As  between  such  cars  and  a  straight  electric 
system,  the  economic  situation  turns  on  traffic  density.  In  the 
rough,  one  may  say  that  the  losses  in  the  distributing  system 
will  offset  those  due  to  the  gasolene-electric  driving  gear,  leav¬ 
ing  the  gasolene  engine  equipment  set  over  against  the  gen¬ 
erating  units  in  the  power  station.  In  pure  thermodynamic 
efficiency  the  gasolene  engine  probably  has  somewhat  the  ad¬ 
vantage,  but  loses  tremendously  in  fixed  and  maintenance 
charges*  when  aggregate  outputs  are  considered.  At  some 
undetermined  point  of  traffic  density  the  cost  by  the  two 
methods  will  be  equal ;  above  this  point  ordinary  electric  trac¬ 
tion  will  have  the  advantage,  and  below  it  the  gasolene  electric 
car  takes  its  turn  along  with  straight  gasolene  equipment. 
From  an  operative  standpoint  there  is  little  doubt  that  either 
system  can  make  good,  and  experience  is  as  yet  too  meager  to 
allow  of  passing  judgment  between  them.  .An  instructive  side 
line  is  the  possible  recrudescence  of  the  steam  dummy  in  some¬ 
what  glorified  form  with  the  general  equipment  of  a  high-grade 
steam  automobile  on  the  body  of  a  high-speed  interurban  car. 
Here  again  there  would  be  loss  of  thermodynamic  efficiency 
offset  in  whole  or  in  part  by  great  facility  in  speed  control. 

The  interesting  feature  of  the  situation  is  the  rise  of  active 
competitors  against  the  regular  electric  service  that  has  been 
so  potent  a  factor  in  suburban  and  interurban  traffic.  The 
ordinary  methods  of  steam  railroading  have  proved  incapable 
of  holding  their  own  with  electric  traction  in  many  cases  of 
keen  competition,  but  the  railroad  motor-car  puts  a  new  phase 
of  the  matter  in  evidence.  In  some  respects  the  straight  ga.so- 
lene  car  seems,  as  in  the  case  of  the  ordinary  automobile,  the 
simplest  and  most  desirable  thing;  yet  in  ordinary  automobile 
service  the  gasolene-electric  plan  has  given  a  good  account  of 
itself,  and  steamers  are  well  known  to  be  at  present  reliable 
and  powerful,  being  especially  excellent  in  the  matter  of  re¬ 
serve  power.  It  would  indeed  be  a  strange  turn  of  the  wheel 
if  electric  traction  on  the  longer  lines  should  find  itself  hard 
pushed  by  the  automobile  railway  car.  But  the  distribution 
difficulty  is  so  serious  on  long  lines  with  light  traffic  that  such 
a  revolution  might  easily  occur  were  it  not  for  the  introduction 
of  high-voltage  distribution  and  single-phase  traction  motors. 
With  these  resources  at  command,  electric  railroading  will  be 
exceedingly  difficult  to  displace  from  its  position  of  supremacy. 
.\  io,ooo-volt  trolley  system,  worked  from  a  power  plant 
operated  by  modern  steam  units  or  by  producer  gas,  can  give 
a  hard  rub  to  anything  that  rolls  on  wheels  when  it  comes  to 
considering  economy.  An  interesting  consideration  on  the 
other  side  of  the  situation*  is  the  possible  evolution  of  the  gas 
turbine,  which  seems  to  be  one  of  the  things  to  be  reckoned 
with  in  the  near  future.  Altogether,  the  traction  situation  is  one 
that,  like  many  another,  is  getting  somewhat  unsettled  and  is 
likely  to  become  more  so.  The  beginning  of  the  century  has 
assuredly  shaken  things  up  and  one  hardly  knows  in  what 
direction  to  look  for  the  next  surprise. 
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More  Indictments  in  Tungsten  Lamp 
Patent  Case. 

As  the  result  of  further  investigation  a  Grand  Jury  of  the 
District  of  Columbia,  on  April  6,  returned  additional  indict¬ 
ments  against  Ned  W.  Barton,  former  assistant  examiner  in 
the  Patent  Office;  Henry  Everding,  patent  attorney  of  Phila¬ 
delphia,  and  John  A.  Heany,  of  York,  Pa.  The  indictments 
charge  conspiracy,  forgery  and  destruction  of  public  records 
in  order  to  obtain  for  Heany  patents  to  which  he  had  no  right 
or  claim  in  connection  with  tungsten  filaments  for  incandescent 
lamps.  It  is  charged  that  Barton,  an  employee  of  the  Patent 
Office,  appropriated  ideas  of  other  inventors  and  placed  them 
to  the  credit  of  Heany,  so  that  as  completed  his  patents  repre¬ 
sent  composites  mainly  of  ideas  of  others. 


Consolidated  Gas  Co.  Decree  Affirmed. 


The  final  decree  in  the  case  of  the  Consolidated  Gas  Com¬ 
pany  against  the  City  and  State  of  New  York  to  test  the  validity 
of  the  80-cent  gas  law,  was  affirmed  last  Saturday  by  Judge 
Hough  in  the  United  States  Circuit  Court.  Accompanying 
the  affirmation  is  an  order  enjoining  Attorney  General  Jackson 
and  District  Attorney  Jerome  from  suing  for  the  penalty  or 
forfeiture  described  in  Chapter  125  of  the  laws  of  1906,  or  in 
any  way  enforcing  that  Act  or  the  order  of  the  late  Gas  and 
Electricity  Commission. 

.\s  will  be  recalled,  following  the  passage  of  the  80-cent 
gas  bill  by  the  Legislature,  the  gas  company  entered  suit  on  the 
grounds  that  the  80-cent  rate  was  confiscatory,  and  on  rulings, 
which  allowed  the  company  to  enter  certain  items  as  capital 
on  which  dividends  were  entitled  to  be  earned,  the  gas  com¬ 
pany  won  the  suit.  Assistant  Corporation  Counsel  Burr,  who, 
with  Alton  B.  Parker,  represents  the  city  in  the  case,  said, 
“The  gas  case  will  now  go  directly  to  the  United  States 
Supreme  Court  on  the  question  by  Judge  Parker  as  to  whether 
or  not  a  public-service  corporation  may  capitalize  a  franchise, 
which  concededly  represents  no  investment,  for  the  purpose  of 
earning  a  return  on  such  capitalization.” 


Telephone  Jurisdiction  Bill  Reported. 

The  New  York  Assembly  Committee  on  Electricity,  Gas  and 
Water  Supply  has  reported  favorably  on  Assemblyman  Wain- 
wright’s  bill  extending  the  jurisdiction  of  the  New  York 
Public  Service  Commissions  to  telephony  and  telegraph  com¬ 
panies.  The  commissions  are  more  restricted  than  in  dealing 
with  railroads  and  lighting  companies.  It  is  stated  that  the 
bill  was  divided  into  two  parts,  one  of  which  covers  the  tele¬ 
graph  and  telephone  matter,  and  that,  owing  to  opposition 
which  has  arisen,  this  section  of  the  bill  will  be  defeated.  In 
this  event  Governor  Hughes  will,  it  is  thought,  probably  call 
an  extra  session  of  the  .\ssembly  to  deal  with  the  subject.  It 
is  stated  the  Public  Service  Commission  does  not  really  desire 
this  legislation  which  the  Governor  advocates,  and  is  not  pre¬ 
pared  to  deal  with  it.  Governor  Hughes,  however,  is  known 
to  be  ready  for  it. 

Canadian  Niagara  Power. 

The  commissioners  of  Victoria  Park,  on  the  Canadian  side 
at  Niagara,  have  gone  on  record  as  favoring  the  cancellation 
of  power  franchises  that  have  not  as  yet  been  developed.  This 
position  is  taken  in  the  annual  report  just  submitted  to  the 
Ontario  Legislature,  in  which  the  commissioners  say :  “Im¬ 
pressed  with  the  vital  importance  of  the  subject,  the  commis¬ 
sioners  would  again  draw  attention  to  the  charters  which  have 
been  granted  by  the  Parliament  of  Canada  to  several  corpora¬ 
tions  to  generate  power  at  various  points  in  the  Niagara  dis¬ 
trict,  but  which  charters  have  not,  up  to  the  present  time,  been 


proceeded  with.  Without  question  the  works  already  con¬ 
structed  by  the  three  companies  operating  on  the  Canadian  side 
are  of  sufficient  capacity  to  supply  the  demand  for  electricity 
for  lighting  and  power  purposes  for  Canadian  users  for  a  great 
many  years  to  come.  As  the  undeveloped  charters  are  all  with¬ 
out  limitation  as  to  the  volume  of  power  which  may  be  de¬ 
veloped  and  without  restrictions  as  to  the  quantity  of  water 
which  may  be  taken  for  such  developments,  it  is  essential  to 
the  safegpiarding  of  the  Falls  that  immediate  steps  should  be 
taken  to  cancel  them  or  to  place  a  limit  on  their  operation,  so 
that  the  menace  they  now  present  to  the  preservation  of  the 
Falls  as  a  great  natural  wonder  may  be  removed.  In  this  con¬ 
nection  the  commissioners  would  strongly  recommend  that  the 
government  of  the  province  of  Ontario,  being  chiefly  interested, 
should  be  officially  represented  at  any  international  conference 
that  may  be  held  having  in  view  the  uses  of  the  waters  of 
Niagara  for  commercial  purposes  or  for  the  limitations  of  such 
uses  in  furtherance  of  the  preservation  of  the  Falls.” 

In  the  report  of  the  commissioners  for  1906,  reference  was 
made  to  the  system  of  measurement  that  should  be  adopted  for 
ascertaining  the  sums  which  become  payable  by  the  power  com¬ 
panies  as  rental  for  all  power  generated  and  sold  or  disposed 
of  in  excess  o'f  the  amounts  for  which  a  fixed  sum  is  to  be 
paid  by  each  company,  and  in  the  report  for  1907,  just  sub¬ 
mitted,  the  commissioners  again  take  up  this  subject.  They 
state  that  acting  under  the  advice  of  their  solicitor,  and  with 
the  approval  of  the  government,  the  commissioners  have  ren¬ 
dered  accounts  to  the  Canadian  Niagara  Power  Company  and 
the  Electrical  Development  Company  for  all  excess  power  gen¬ 
erated  above  10,000  horse-power  upon  the  “increasing  rental” 
peak  power  system,  as  defined  by  Dr.  Galbraith,  whereas  the 
companies  claim  under  their  agreements  payment  should  be 
made  only  upon  the  average  daily  load,  or  what  may  be  called 
the  “fluctuating  rental,  average  power”  system.  Payment  on  this 
basis  for  excess  rentals  has  been  tendered  by  one  of  the  com¬ 
panies.  This  company  is  the  Canadian  Niagara  Power  Com¬ 
pany,  which  has  paid  over  $16,655.75  in  this  manner,  the  payment 
not  to  affect  the  status  of  the  case  pending  settlement. 


International  Congress  on  Safety  to  Life  and 
Labor. 

The  Eighth  International  Congress  on  Safety  to  Life  and 
Labor  will  be  held  this  year  in  Rome  from  Oct.  12  to  16.  This 
season  has  been  selected  on  account  of  the  vacations  at  the  uni¬ 
versities  and  parliament  so  that  the  great  leaders  may  be  free 
to  attend.  This  congress  meets  triennially,  and  is  always  char¬ 
acterized  by  the  high  character  and  influence  of  the  govern¬ 
mental  officials,  statesmen,  social  economists,  publicists  and 
men  of  affairs,  who  bring  to  the  deliberations  an  experience  of 
things  done.  The  minister  of  agriculture,  industry  and  com¬ 
merce  has  accepted  the  presidency  of  the  congress.  Among 
the  topics  to  'be  discussed  are  workmen’s  insurance,  the  organi¬ 
zation  of  a  school  of  social  medicine,  insurance  of  women, 
prevention  of  accidents,  labor  inspection.  One  very  important 
report  will  be  made  by  the  commission  appointed  at  the  Vienna 
Congress  for  the  standardization  among  the  nations  of  the 
world  of  the  statistics  of  accidents  to  labor. 

A  prominent  member  of  the  Italian  committee  is  Commis¬ 
sioner  V.  Mogaldi,  who  is  arranging  for  a  brilliant  series  of 
educational  visits  at  the  close  of  the  congress  in  Central  and 
Southern  Italy.  The  social  by-products  of  this  congress  are 
most  valuable  in  making  the  personal  acquaintance  of  the  men 
who  are  shaping  some  of  the  world’s  forward  movements 
along  the  lines  of  social  insurance. 

Membership  in  the  congress  is  $2,  which  entitles  each  sub¬ 
scriber  to  the  volumes  of  published  proceedings,  which  con¬ 
stitute  a  most  valuable  series  of  reports  by  experts.  Sub¬ 
scriptions  may  be  sent  to  Dr.  W.  H.  Tolman,  231  West  Thirty- 
ninth  Street,  New  York,  by  whom  they  will  be  acknowledged 
and  forwarded  to  Rome,  as  it  is  desirable  to  have  a  large 
representation  of  influential  .Americans. 
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Schoolhouse  Lighting  Rates  in  C^cstion 
in  Boston. 

Notice  has  been  served  on  the  Edison  Electric  Illuminating 
Company  by  the  Boston  School  committee  that  it  will  pay  no 
more  for  schoolhouse  lighting  service  than  it  has  been  paying 
for  four  years  past.  A  few  days  ago  the  company  trans¬ 
mitted  a  new  schedule  of  rates  for  the  lighting  of  public  build¬ 
ings  of  the  city  of  Boston,  and  under  this  schedule  the  school 
committee’s  rates  were  advanced  about  6  per  cent.  Chairman 
Storrow  stated  that  when  the  school  department  lighting  bills 
are  received  on  May  i,  if  the  rate  is  increased  over  the  former 
figure,  the  auditor  will  deduct  6  per  cent  of  the  amount  charged 
before  authorizing  payment.  He  said  the  committee  was  de¬ 
termined  not  to  pay  more  for  electricity,  and  he  thought  that 
the  company  would  not  take  the  responsibility  of  cutting  off  cur¬ 
rent  from  the  schoolhouses.  ■  ■' 

In  reply  to  the  position  of  the  committee,  the  Edison  Com¬ 
pany  has  sent  a  letter  to  Chairman  Storrow,  signed  by  R.  S. 
Hale,  general  agent.  The  letter  contends  that  the  company  de¬ 
sires  and  intends  to  charge  everyone  in  its  territory  the  same 
rates  under  the  same  circumstances,  and  to  yield  to  the  sug¬ 
gestion  of  the  school  committee  would  be  to  give  discriminatory 
instead  of  uniform  rates  to  the  company’s  customers  in  the  same 
class  or  classes,  and  expose  the  company  to  the  just  criticism 
of  those  who  insist  upon  the  treatment  of  all  alike.  The  letter 
states  that  the  company  itself  suggested  the  cancellation  of  the 
existing  contract,  the  result  of  which  is  to  decrease  its  income 
by  $1,000  a  month,  although  in  the  case  of  the  school  depart¬ 
ment  its  payments  would  be  slightly  more. 


New  York  City  Rates  for  Light  and  Power. 

At  hearings  held  last  week  before  Commissioner  Maltbie, 
of  the  New  York  City  Public  Service  Commission,  representa¬ 
tives  of  the  various  New  York  City  electric  companies  pre¬ 
sented  schedules  of  the  rates  charged  by  them.  Mr.  Arthur 
Williams,  of  the  New  York  Edison  Company,  handed  in  43 
forms  of  contracts  used  by  his  company.  Of  these  25  were 
made  prior  to  the  enactment  of  the  present  law  fixing  the  price 
per  current  at  10  cents  per  kw-hour ;  the  cost  of  current,  which 
depended  upon  the  average  use  of  installation,  was  a  trifle 
less  than  10  cents  per  kw-hour,  but  the  company  did  not  wish 
to  raise  the  service  to  old  customers.  There  were  two  contracts 
under  which  the  service  was  rendered  on  a  flat  monthly  rate, 
and  one  special  tunnel  contract  in  which  the  cost  of  service  is 
based  on  the  amount  of  work  done  by  the  contractor ;  this  latter 
was  an  experimental  contract  and  after  its  expiration  in  a  few 
months  will  not  be  renewed.  Among  the  old  contracts,  one 
combines  the  service  of  two  separate  buildings  based  on  the 
old  rate  of  20  cents  per  kw-hour,  and  two  combines  the  service 
of  two  separate  power  installations  at  a  basic  rate  of  13  cents 
per  kw-hour.  With  the  exception  of  one  contract  of  the  43 
and  6  sign  contracts,  all  of  the  43  may  be  set  aside  on  30  days’ 
notice  by  either  party.  Mr.  Williams  said  that  no  one  was 
supplied  with  current  without  a  contract  except  in  the  case  of 
use  of  prepayment  meters.  Under  one  form  of  contract  known 
as  “class  wholesale  A,”  the  customer  shall  consume  not  less 
than  2,000  kw-hours  monthly,  with  an  average  daily  use  of 
two  hours  during  the  10  months  of  the  year.  Installations  are 
made  free  if  the  mains  of  the  company  pass  within  100  ft.  of 
the  customer’s  property.  There  is  no  free  service,  not  even 
to  officers  of  the  company. 

Mr.  John  W.  Lieb  said  that  the  company  supplied  the  very 
best  lamps  made,  which  were  tested  by  a  special  testing  organ¬ 
ization.  Lamps  are  supplied  free,  except  tantalum  lamps,  which 
are  furnished  at  a  charge  of  the  difference  of  cost  between  the 
tantalum  and  *carbon-filament  lamp — about  35  cents.  The  com¬ 
pany,  he  said,  was  considering  a  policy  whereby  the  new  tung¬ 
sten  tamp  can  be  made  available  to  the  consumer.  In  the 
Bronx,  where  alternating  service  is  given,  the  Nernst  lamp  is 
furnished  on  a  free  renewal  basis.  Mr.  Frank  W.  Smith,  of 


the  United  Electric  Company,  said  that  there  are  83  customers 
on  the  books  of  that  company  "who  furnished  their  own  lamps, 
receiving  10  per  cent  deduction  from  their  bills;  the  com¬ 
pany,  hbwever,  had  ceased  making  such  contracts,  as  it  has 
been  found  that  certain  customers  were  getting  lamps  from 
other  consumers  who  got  them  from  the  company  for  nothing. 
The  United  Company  has  installed  150  prepayment  meters. 
Mr.  W.  W.  Freeman,  of  the  Brooklyn  Edison  Company,  said 
that  the  forms  of  contract  used  by  that  organization  might  be 
classified  as  retail,  wholesale  and  power  contracts.  It  is  the 
purpose  of  the  company  to  simplify  and  limit  the  classifications 
where  terms  of  contracts  do  not  intervene.  In  certain  cases  the 
Brooklyn  Company  has  advanced  sums  of  money  to  prospective 
customers,  who  wish  to  replace  steam  power  by  electricity,  the 
customers  returning  the  sums  thu?  advanced  in  monthly  pay¬ 
ments.  Mr.  J.  T.  Cowling  said  that  the  Westchester  Company 
bad.  but  two  forms  of  contracts,  for  lighting  and  power.  Mr. 
Hcflfy'E.  McGowan,  of  the  Flatbush  Gas  Company,  stated  that 
a  guarantee  of  $1.20  a  month,  minimum  charge,  is  strictly 
enforced,  and  there  is  no  power  contract  paying  less  than  $2 
a  month,  minimum.  Current  is  usually  cut  off  in  six  weeks 
if  a  bill  remains  unpaid.  Nernst  and  Gem  lamps  are  supplied 
on  the  basis  of  free  renewals  and  tungsten  lamps  at  $1.50  net. 
There  is  no  charge  for  meters  or  for  overhead  service  connec¬ 
tion,  but  where  lines  are  run  in  the  property  of  a  consumer  the 
charge  is  15  cents  a  foot.  Mr.  McGowan  said  that  his  com¬ 
pany  had  never  refused  to  make  connections  no  matter  how 
far  the  customer’s  property  was  from  the  company’s  line. 
The  city  is  charged  $97.50  for  each  arc  lamp  for  street  light¬ 
ing,  of  which  there  are  810.  Incandescent  lights  for  public 
s^vie<  are  supplied  at  10  cents  per  kw-hour  and  there  is  a 
12-cent  rate  per  power,  with  a  sliding  scale  of  discounts.  Mr. 
E.  H.  Rosenquest,  of  the  Bronx  Gas  &  Electric  Company, 
stated  that  93  consumers  paid  12  cents  per  kw-hour  and  107 
10  cents  per  kw-hour,  while  the  12  power  users  average  7 
cents  per  kw-hour.  Public  buildings  are  supplied  at  the  rate 
of  10  cents  per  kw-hour,  with  a  charge  for  city  arc  lamps  of 
$107.50  per  year.  Mr.  John  T.  Cowling,  of  the  Westchester 
Light  Company,  thought  it  a  good  policy  to  have  contracts 
with  customers  in  order  to  meet  the  case  of  those  who,  after 
the  company  may  have  spent  a  considerable  sum  for  the  in¬ 
stallation,  would  only  take  current  for  a  short  time.  Mr.  C. 
G.  M.  Thomas,  of  the  New  York  &  Queens  County  Company, 
said  that  his  company  at  first  began  to  make  a  service  charge 
last  November  to  consumers  who  were  situated  more  than  150 
ft.  from  the  company’s  mains,  but  this  charge  was  refunded  in 
monthly  amounts  equal  to  one-half  the  sum  billed  for  current, 
and  credit  given  for  other  connections  made  to  the  same  line. 
City  arc  lamps  are  supplied  at  $90  a  year,  and  public  buildings 
lighted  at  10  cents  per  kw-hour.  Mr.  Carleton  Macy,  of  the 
Queens  Borough  Company,  said  that  as  his  company  had  many 
summer  customers,  a  deposit  is  required  of  consumers  of  about 
$10.  No  charge  is  made  for  installation  where  the  property 
is  not  more  than  125  ft.  away  from  the  lines.  Mr.  James  E. 
Phillips,  of  the  Richmond  Light  &  Railway  Company,  said 
that  his  company  does  not  require  a  deposit  where  a  man  owns 
his  home;  otherwise  the  deposit  varies  from  $25  to  $30,  on 
which  no  interest  is  paid.  A  bid  for  putlic  lighting  filed  re¬ 
cently  specified  arc  lamps  at  $100  per  year  and  incandescent 
lamps  at  $25  per  year,  with  10  cents  per  kw-hour  for  light 
and  5  cents  per  hp-hour  for  power. 

New  York  Central  Overhead  High 
Tension  System. 

Commissioner  Eustis,  of  the  New  York  City  Public  Service 
Commission,  continued  last  week  the  hearings  in  the  matter 
of  overhead  tension  wires  installed  by  the  New  York  Central 
&  Hudson  River  R.  R.  Mr.  William  P.  Burr,  assistant  cor¬ 
poration  counsel,  said  that  the  contention  of  the  city  is  that  even 
if  the  company  does  all  in  its  power  to  render  the  overhead 
system  as  safe  as  possible,  the  only  safe  method  of  high- 
tension  transmission  is  by  conduit.  Prof.  George  F.  Sever, 


758 


ELECTRICAL  WORLD. 


VoL.  LI,  N'o.  15. 


consulting  engineer  of  the  city,  supported  the  contention  of 
the  corporation  counsel  that  the  system  should  be  a  conduit 
one.  Counsel  A.  S.  Lyman,  of  the  New  York  Central,  main¬ 
tained  that  the  present  distributing  system  was,  as  an  over¬ 
head  system,  the  safest  possible  that  could  be  installed.  Mr. 
C.  S.  LaCombe,  engineer  of  the  water  supply  department,  gave 
testimony  to  show  that  an  overhead  high-tension  system  is 
more  unsafe  than  an  underground  transmission  system ;  he 
frankly  agreed  that  the  present  New  York  Central  overhead 
system  is  the  best  of  its  kind  in  operation  anywhere,  but  con¬ 
tended  that  it  did  not  meet  the  fullest  requirements  of  safety, 
and  that  a  railroad  which  operates  as  many  trains  as  the  New 
York  Central  should  have  a  conduit  system  for  its  wires. 
Mr.  George  W.  Kitteridge,  chief  engineer  of  the  New  York 
Central,  testified  that  there  was  no  danger  of  a  derailed  train 
colliding  with  the  latticed  poles  supporting  the  high-tension 
wires,  as  these  are  14  ft.  away  from  the  nearest  of  the  four 
tracks.  Mr.  George  Gibbs  dwelt  on  the  simplicity  of  construc¬ 
tion  of  the  high-tension  overhead  transmission  system  and  was 
of  the  unqualified  opinion  that  the  present  system  of  the  New 
York  Central  is  entirely  safe  and  has  the  additional  advantage 
of  being  more  accessible  and  cheaper  than  the  conduit  system. 
1  he  latter,  he  said,  was  always  subject  to  danger  from  elec¬ 
trolysis  and  clogging  by  mud  and  water.  Mr.  E.  B.  Katte, 
chief  engineer  of  the  New  York  Central,  said  that  the  former 
New  York  Central  Elecjric  Commission  had  studied  both  sys¬ 
tems  carefully  and  decided  in  favor  of  the  overhead  system. 
He  re-enforced  his  conclusion  that  the  overhead  system  is 
entirely  safe  by  describing  a  recent  occurrence  in  which  a 
Western  Union  telegraph  pole  fell  over  the  high-tension  wires 
without  causing  any  disturbance  whatever.  He  stated  that  the 
reason  why  underground  construction  is  now  used  in  some 
places,  is  because  the  right  of  way  was  restricted  below  the 
Harlem  River  and  in  the  Harlem  depression,  and  that  poles 
could  not  be  erected  in  these  places. 


Long  Acre  Light  &  Power  Company. 


.■\djourned  hearings  were  held  last  week  on  the  matter  of  the 
application  of  the  Long  Acre  Light  &  Power  Company  to 
issue  bonds.  Considerable  of  the  testimony  related  to  the 
operation  of  the  American  Electric  Illuminating  Company  in 
1889  and  1890,  this  matter  having  a  bearing  on  the  validity  of 
the  Long  Acre  franchise.  Mr.  Walter  H.  Knight  gave  testi¬ 
mony  as  to  the  present  distributing  system  of  the  Long  Acre 
Company,  which  was  shown  to  be  very  small  in  extent. 

Mr.  Andrew  W.  McLimont,  counsel  for  the  commission, 
testified  that  he  had  examined  the  Long  Acre  power  plant  and 
considered  the  inventory  of  the  property  given  at  the  previous 
hearing,  valuing  the  plant  at  $16,000,  to  be  a  fair  appraisal. 
Mr.  Arthur  G.  Pierce,  auditor  of  the  Long  Acre  Company,  sub¬ 
mitted  a  balance  sheet  dated  March  i,  1908,  as  follows; 

ASSETS. 


Treasury  bonds .  $500,000.00 

Franchise,  good  will  and  contracts .  550,000.00 

Second  Avenue  plant .  16,000.00 

Cash  on  hand . . .  18,010.21 

Profit  and  loss .  59>3iS-59 


LIABILITIES. 


Capital  stock .  $50,000.00 

Mortgage  bonds,  4  per  cent .  1,000,000.00 

Bills  payable .  75,150.80 

AccoutiU  payable .  18,175.00 


Outside  of  bond  issues  and  franchise,  the  company  has  assets 
amounting  to  $34,010.24.  The  liabilities,  exclusive  of  stock,  are 
$93,325.80.  Mr,  Henry  W.  King  testified  that  he  had  presented 
an  offer  from  Mr.  John  C.  Sheehan  on  behalf  of  the  holders 
of  the  franchise  of  the  American  Electric  Illuminating  Com¬ 
pany,  to  sell  the  franchise  to  the  Long  Acre  Company  for 
$500,000  out  of  the  million-dollar  issue  of  4  per  cent  50-year 
gold  bonds  and  $50,000  in  stock  of  the  Long  Acre  Company. 
This  proposal  was  made  at  a  meeting  of  the  board  of  directors 
of  the  Long  Acre  Company  on  March  22,  1906.  The  proposal 
was  accepted  by  the  Long  .\cre  Company,  and  about  Febru¬ 


ary,  1907,  $500,000  of  bonds  were  authenticated  and  delivered. 
Ad  interim  receipts  had  been  issued  for  the  bonds  and  deliv¬ 
ered  to  Mr.  John  C.  Sheehan,  and  the  bonds  were  delivered  in 
February,  1907,  to  holders  of  the  ad  interim  receipts ;  that  is  to 
say,  to  Mr.  Sheehan  and  Messrs.  Dittenhoefer,  Gerber  &  James. 
Mr.  King  did  not  know  who  were  the  real  parties  represented 
by  the  latter,  and  could  not  say  who  held  the  bonds  at  present. 
Mr.  King  said  that  notwithstanding  that  the  franchise  had 
been  given  by  the  city  for  nothing,  and  that  during  its  career 
it  had  been  at  one  time  sold  for  $100,  he  believed  it  was 
worth  more  than  the  $550,000  paid  for  it.  The  $10,000,000 
worth  of  stock  which  the  company  is  asking  permission  to  issue 
will  be  non-voting  stock,  and  the  present  holders  of  the  $50,000 
capital  stock  or  to  whomever  they  may  transfer  their  hold¬ 
ings  will  control  the  company,  no  matter  what  the  capitaliza¬ 
tion  might  be  at  a  future  time. 

Mr.  Walter  H.  Knight  said  that  one  of  the  reasons  why 
the  Long  Acre  Company  should  be  allowed  to  build  a  large 
plant  was  that  the  company  would  be  able  to  furnish  better 
lamps  than  those  in  use  at  present'.  He  said  that  the  Long 
Acre  Company  had  a  contract  with  the  owner  of  a  new, 
patented,  non-filament,  partial  vacuum  lamp,  which  has  an 
almost  unlimited  life  and  a  demonstrated  efficiency  of  twice 
that  of  the  tungsten  lamp,  or  j4-watt  per  heffner  candle-power, 
and  added  that  its  introduction  would  practically  abolish  gas 
lighting.  It  was  not  decided  as  to  whether  this  lamp  would  be 
supplied  free  to  consumers,  Mr.  Knight  being  opposed  to  free 
lamp  renewals,  as  he  thought  that  there  should  be  some  tax 
on  the  consumer  to  prevent  indiscriminate  waste.  The  com¬ 
missioner  pointed  out  that  there  was  nothing  in  the  Long 
Acre  franchise  to  prevent  that  company  from  selling  current 
at  10  cents  per  kw-hour,  and  if  the  consumer  had  to  pay  for 
the  lamps  it  would  cost  him  m*ore  than  the  present  system.  Mr. 
Knight  thought  that  the  more  economically  a  lamp  was  made 
the  more  widely  it  would  be  used,  and  the  better  the  load  that 
would  come  on  the  station.  He  said  that  it  was  the  company’s 
purpose  to  have  an  8-cent  per  kw-hour  rate  without  free 
renewals,  which  is  approximately  one  cent  less  than  the  Edison 
current  rate.  He  added  that  with  the  new  lamp,  the  i-cent 
estimate  for  lamp  renewals  was  too  much  allowance  and  that 
the  current  would  cost  a  consumer  of  the  Long  Acre  Company, 
counting  lamp  expenses,  less  than  9  cents  per  kw-hour.  He 
said  that  the  Long  Acre  Company  did  not  hold  patent  or  ex¬ 
clusive  right  for  purchasing  this  new  lamp  and  that  it  was 
quite  possible  that  the  lamp  company  might  supply  others,  but 
he  thought  this  might  be  prevented  in  the  same  way  that  the 
Long  Acre  Company  was  prevented  from  purchasing  apparatus 
from  the  General  Electric  Company.  He  said  he  applied  to 
the  General  Electric  Company  for  Curtis  turbines  and  his 
application  had  been  refused  by  the  salesman  of  that  company, 
although  he  had  both  written  and  telephoned.  The  new  lamp 
mentioned  would  cost,  he  said,  about  $i  and  would  be  50 
candle-power,  burning  watt  per  hour.  It  will  last  indefi¬ 
nitely  5,  10  or  15  years  and  will  not  blacken  or  deteriorate. 
He  said  the  company  had  planned  to  have  a  maximum  rate 
of  8  cents  per  kw-hour  down  to  a  minimum  of  3  cents  for 
wholesale  users  and  such  users  as  did  not  have  the  maximum 
load  co-incident  with  the  peak  load.  Questioned  about  the 
construction  plans  of  the  Long  Acre  Company,  he  said  it  was 
intendeil  to  build  a  station  of  25,000  kilowatts,  which  would  be 
extended  from  time  to  time  until  its  capacity  reached  75,000 
kilowatts,  that  being  the  minimum  capacity  necessary  to  handle 
the  business  on  Manhattan  Island.  He  said  that  the  needs  of 
the  city  will  ultimately  require  current  to  the  amount  of 
500,000  horse-power,  but  that  in  five  years  the  Long  Acre  Com¬ 
pany  would  not  expect  to  build  a  plant  of  more  than  75,000 
kilowatt  capacity. 

In  ten  or  fifteen  years,  under  competitive  conditions,  he  was 
of  the  opinion  that  the  use  of  electricity  in  New  York  would 
be  quadrupled.  It  would  take  18  months  to  complete  a  25,000- 
kw  plant,  and  he  thought  that  the  company  could  easily  have 
current  engaged  amounting  to  the  capacity  of  each  section  at 
the  time  each  section  was  completed. 
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Pittsfield  Meeting  of  the  American  Institute 
of  Electrical  Engineers. 

On  March  27  the  Pittsfield  section  of  the  A.  1.  E.  E.  held 
its  first  annual  banquet,  of  which  109  members  of  the  local 
section  were  present.  Mr.  Joseph  Ihsull  presided,  and  Mr. 
Ralph  W.  Pope  was  the  principal  speaker  of  the  evening.  Mr. 
Pope  responded  in  his  usual  happy  manner,  mingling  laughable 
stories  and  anecdotes  with  his  reminiscences  of  the  growth 
of  the  Institute  and  *his  connection  with  the  work.  Mr.  Pope 
began  his  electrical  career  in  Berkshire  County  and  was  quite 
at  home  in  a  Pittsfield  audience. 

Mr.  C.  C.  Chesney  told  of  pioneer  local  developments  in 
alternating-current  generators  and  transformer  design  dating 
back  to  1883,  one  of  the  generators  of  that  period  having  been 
in  regular  service  ever  since.  Mr.  W.  S.  Moody  spoke  of  the 
electrical  engineer  as  a  business  man  and  told  several  stories 
illustrating  his  point  that  the  successful  engineer  of  the  day  is 
generally  a  shrewd  man  in  business  matters.  Mr.  W.  S. 
Andrews,  of  Schenectady,  described  some  of  his  varied  ex¬ 
periences  with  Edison  at  Menlo  Park  in  the  early  days  of 
electric  lighting.  His  witty  remarks  elicited  much  laughter 
and  applause. 

Mr.  H.  W.  Tobey  made  a  few  interesting  remarks  urging 
the  local  members  to  join  the  national  body  and  to  take  active 
part  in  the  meetings.  In  addition  to  the  speeches  entertain¬ 
ment  was  furnished  by  Mr.  A.  V.  Thompson,  of  Schenectady, 
and  Mr.  Boland,  of  Pittsfield,  who  gave  several  songs  and 
responded  willingly  to  vigorous  encores. 

Development  of  the  Northern  California 
Power  Company. 

The  Northern  California  Power  Company,  operating  in 
Shasta  County  and  vicinity,  in  the  northern  part  of  California, 
may  be  taken  as  a  thoroughly  representative  hydro-electric 
power  transmission  company.  It  has  modern  water-power 
plants  on  tributaries  of  the  Sacramento  River  and  has  been 
gradually  expai\ding  as  the  conditions  warranted.  That  the 
company’s  system  is  managed  efficiently  and  economically  is 
shown  by  the  annual  report  submitted  to  the  stockholders  by 
President  H.  H.  Noble  at  the  annual  meeting  held  in  San  Fran¬ 
cisco  March  16.  The  report  is  as  follows :  “Although  the  past 
year  of  our  company  has  not  been  as  prosperous  as  gave  prom¬ 
ise  at  the  beginning  of  the  year,  yet  considering  the  financial 
conditions  of  the  country  we  can  congratulate  ourselves  on  the 
very  substantial  gain  of  $82,231.90  in  our  gross  earnings  over  the 
previous  year.  Had  not  the  price  of  copper  dropped  to  the  very 
low  price  that  it  did,  we  would  have  earned  at  least  $50,000  ad¬ 
ditional.  When  copper  declined  from  2554  cents  to  ii;4  cents 
per  pound,  the  Mountain  Copper  Company  and  Great  Western 
Company  were  compelled  to  shut  down  their  smelters ;  the 
Mammoth  and  Bully  Hill  Companies  ceased* pushing  their  con¬ 
struction  work  as  formerly,  and  the  Balakalala  shut  down  after 
spending  over  $700,000  on  its  smelter  and  being  within  60  days  of 
completion. 

“The  company  has  installed  in  this  smelter  1585  horse-power  in 
motors,  and  at  its  mine  225  horse-power.  The  Trinity  Copper 
Company  also  has  350  horse-power  in  motors  installed  that 
will  be  in  use  when  the  Balakalala  smelter  is  completed.  In 
this  connection,  I  have  just  learned  that  the  company  has  been 
financed  and  that  work  will  be  resumed  at  once.  In  order  to 
take  care  of  this  increased  load,  we  have  run  a  second  trans¬ 
mission  line  from  Keswick  to  Kennet  through  Coram,  about  14 
miles  in  length,  and  have  erected  and  equipped  a  large  sub¬ 
station  at  Coram  for  the  Balakalala  smelter;  also  a  substation 
at  the  Balakalala  mine  sufficiently  large  to  take  care  of  the  Trin¬ 
ity  Cc^per  Company.  We  have  extended  our  lines  to  the  Sugar 
Loaf  group  for  the  Stauffer  Chemical  Company,  also  to  Quartz 
Hill,  and  a  short  line  to  the  Milton  mine.  Owing  to  the  growth 


of  our  gas  business  in  Redding  we  were  compelled  to  build  a 
new  gas  holder  and  extend  mains  at  a  cost  of  $11,671.31. 

“At  Heroult-on-the-Pitt  we  have  put  up  a  substation,  where 
I  expect  more  power  will  be  sold  than  on  all  the  rest  of  our 
system.  This  is  due  to  the  fact  that  the  process  of  smelting 
iron  ore  by  electricty  has  proven  a  commercial  success,  and  a 
plant  will  be  installed  by  the  Noble  Electric  Steel  Company  just 
as  fast  as  we  can  guarantee  them  power,  and  only  limited  in 
size  by  the  amount  of  power  we  can  furnish  them.  The  electric 
pumping  plant  installed  by  the  Central  Irrigation  &  Canal  Com¬ 
pany  was  in  operation  throughout  the  summer  of  last  year  and 
proved  an  unqualified  success.  The  Bully  Hill  Company  will 
start  its  new  smelter  some  time  before  the  close  of  the  present 
month. 

“Of  the  20  cities  and  towns  that  we  furnish  with  light  and 
power,  all  have  shown  a  material  increase,  and  the  number  of 
small  pumping  plants  that  have  been  installed  is  very  gratifying, 
es-pecially  in  view  of  the  fact  that  we  have  been  working  on 
these  lines  for  so  many  years.  At  the  present  time  we  have 
many  applications  that  we  cannot  fill,  owing  to  the  long 
distance  which  it  would  be  necessary  to  run  our  lines.  In  be¬ 
half  of  our  Battle  Creek  Power  Company  we  have  purchased 
the  Hazen  property  of  2360  acres,  together  with  water  rights  on 
South  Battle  Creek,  which  will  enable  us  to  develop  5000  horse¬ 
power  at  a  very  low  cost;  also  the  Willows  Water  &  Light 
Company,  which  will  add  very  materially  to  our  income.  We 
have  installed  a  complete  new  water  system  for  the  city  of 
Redding  which  is  not  equalled  by  any  of  its  size  in  the  state, 
consisting  of  a  substation  with  450  kilowatts  in  transformers, 
a  pump  house  equipped  with  two  iso-hp  motors  direct  connected 
to  two  centrifugal  pumps  capable  of  pumping  3500  gal.  per 
minute  to  the  reservoir. 

“We  have  disbursed  $40,000  in  dividends  during  the  past  year 
and  reinvested  $95,478.82  of  our  net  earnings  in  land  water 
rights  and  extensions. 

“Some  10  months  ago  we  had  arranged  to  sell  $500,000  of  our 
Battle  Creek  bonds.  On  the  strength  of  this  sale  we  com¬ 
menced  active  construction  of  the  Horseshoe  Bend  plant  of 
12,500-hp  capacity,  made  contracts  for  machinery  and  had  a 
large  force  of  men  at  work  on  the  dam,  when  the  financial 
troubles  of  the  country  came  on  and  the  party  to  whom  we 
had  arranged  to  sell  the  bonds  was  unable  to  take  them.  We 
were  compelled,  however,  to  continue  with  our  work  for  a 
number  of  months  in  order,  to  save  that  which  had  already  been 
done.  As  a  result  the  indebtedness  of  the  company  was  in¬ 
creased  to  an  undesirable  total,  and  in  November  of  last  year 
your  directors  were,  reluctantly,  compelled  to  suspend  the  pay¬ 
ment  of  monthly  dividends. 

“However,  the  Mammoth  Copper  Mining  Company  has  at 
last  started  its  converters,  and  we  can  now  calculate  on  an  in¬ 
crease  of  at  least  $4,000  per  month  in  its  power  bill.  This  and 
the  blowing-in  of  the  Bully  Hill  smelter  will  bring  our  net  in¬ 
come  for  the  coming  month  above  $20,000.  We  also  have  a 
good  prospect  of  selling  our  Battle  Creek  bonds,  and  this  will 
put  us  in  a  very  strong  financial  position  and  enable  us  to  pay 
the  accumulated  dividends.”  Earning  statements  for  the  year 
ended  Feb.  29,  1908: 


Gross  earnings  . 

Operating  expenses  and  fixed  charges . 

Total . 

Profit  on  repait  work  and  sales  of  material.. 

.  3.Si5-9t 

Net  earnings  for  12  months . 

Dividends  paid,  eight  of  $5,000  each . 

. $135  478.82 

Surplus  for  12  months . 

Surplus  March  i,  1907 . 

Surplus  March  1,  1908,  reinvested  in  land, 
extensions  . 

water  rights  and 

The  following  board  of  directors  was  re-elected  at  the  an¬ 
nual  meeting:  H,  H.  Noble,  Exfward  Coleman,  J.  Henry  Meyer, 
C.  R.  Downes  and  A.  S.  Carman.  After  the  shareholders’ 
meeting  the  board  organized,  re-electing  H.  H.  Noble,  presi¬ 
dent;  J.  Henry  Coleman,  vice-president;  the  Bank  of  Cali¬ 
fornia,  treasurer;  Edward  Whaley,  secretary;  E.  V.  D.  Johm 
son,  manager,  and  W.  H.  Pearce,  assistant  secretary. 
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Technical  School  for  Halifax,  N.  S. 

A  new  technical  college  will  begin  work  in  Halifax,  N.  S., 
in  the  fall  of  1908.  It  will  be  located  on  Spring  Garden 
Street,  adjacent  to  the  Court  House,  on  a  site  which  is  not  only 
large  enough  for  future  expansion,  but  which  is  one  of  the 
best  for  the  purpose  in  the  city.  Mr.  F.  H.  Sexton,  a  graduate 
of  the  Massachusetts  Institute  of  Technology,  class  of  1001. 
will  head  the  new  institution. 

The  main  building,  containing  the  lecture  rooms,  laboratories, ' 
etc.,  is  to  cost  $100,000.  Plans  have  already  been  made  and 
bids  received  from  the  contractors.  The  engineering  laborato¬ 
ries  are  to  be  housed  in  buildings  of  the  factory  type.  The 
new  college  will  offer  training  of  a  college  grade  in  electrical, 
civil,  mining  and  mechanical  engineering.  It  is  intended  to 
supplant  the  junior  and  senior  years  of  the  scientific  schools 
now  connected  with  the  colleges  of  Nova  Scotia,  and  iuaddi- 
tion,  the  new  college  will  undertake  such  researcH*^llMW*ip 
will  assist  manufacturers  and  industrial  concerns  in  solving 
some  of  the  problems,  which  will  thus  improve  the  efficiency 
of  their  operation.  By  this  arrangement  with  the  regular 
colleges,  no  duplication  of  educational  facilities  will  take  place. 
No  one  college  has  previously  had  sufficient  financial  support 
behind  its  engineering  department  to  enable  it  to  carry  through 
successfully  such  a  plan  as  the  new  college  anticipates. 

The  chemical,  electrical  measurement,  mechanical,  geological 
and  research  laboratories  will  all  be  placed  in  the  main  building, 
as  well  as  the  lecture  and  recitation  rooms.  The  mining 
laboratory  will  be  equipped  with  special  apparatus  for  coal 
w'ashing  and  coking,  and  other  machinery  illustrating  the  theory 
and  practice  of  ventilation.  The  tuition  will  be  nominal.  • 

_ _ ^ _ _  . 

CURRENT  NEWS  AND  NOTES. 

A.  /.  E.  E. — The  April  meeting  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  on  Friday,  April  10.  Mr 
Henry  Floy  wil  present  a  paper  entitled  “The  Engineer’s 
Activity  in  Public  Affairs — Public  Utility  Commissions  and 
Franchise  Valuation.” 


ELECTRIC  LIGHTS  IN  THE  WINTER  PALACE  AT 
PEKING. — The  Winter  Palace  of  the  Chinese  Emperor  stt 
Peking  will  shortly  be  brilliantly  lighted  throughout  by  elec¬ 
tricity.  For  some  time  a  number'  of  the  rooms  have  been 
lighted  by  jelectricity,  but  an  order  has  recently  been  given  for 
electric  fittings  for  a  complete  installation. 

ELECTRIC  LIGHT  MERGER  AT  DAVENPORT,  IOWA. 
— The  People’s  Light  Company,  of  Davenport,  Iowa,  has  pur¬ 
chased  the  assets  of  the  Independent  Light  &  Power  Com¬ 
pany,  which  had  in  course  of  construction  a  competing  system. 
The  latter  company  had  secured  a  franchise  about  a  year  ago  to 
build  and  operate  gas  and  electric  plants,  and  had  expended 
about  $250,000  in  power  plant  and  conduit  construction. 


SERVICE  CASH  DEPOSITS.— Tht  Ohio  House  of  Repre¬ 
sentatives  has  passed  the  Foster  bill,  providing  that  no  person, 
firm  or  corporation  furnishing  water,  gas  or  electricity  shall 
require  customers  who  are  freeholders  or  who  can  furnish 
security  to  make  a  cash  deposit.  Those  who  are  unable  to 
furnish  security  may  be  made  to  furnish  a  cash  deposit  not 
exceeding  their  average  monthly  bills  plus  30  per  cent,  and  on 
which  the  company  shall  pay  4  per  cent  interest. 


BRITISH  WIRELESS  STATIONS.— Tht  British  Admiralty 
has  now  ii  wireless  stations  on  the  British  coast  and  3  more 
will  be  installed  during  the  present  year..  Together  with  war 
signal  stations  there  are  now  167  stations  in  the  United  King¬ 
dom  from  which  communications  can  be  made  to  and  received 
from  war  vessels.  A  station  is  now  being  installed  at  the 
Admiralty  building  in  Whitehall,  London,  for  the  purpose  of 
keeping  the  naval  authorities  in  touch  with  naval  ports  and 
the  home  fleet. 


SEVEN  RIDES  FOR  A  QUARTER.— It  is  reported  that 
an  agreement  has  been  reached  by  Mayor  Johnson,  of  Cleve¬ 
land,  Ohio,  and  the  traction  interests  of  that  place,  whereby, 
instead  of  three-cent  fares  as  demanded  by  the  former,  tickets 
will  be  sold  seven  for  25  cents,  with  universal  transfers.  Ac¬ 
cording  to  the  terms  of  the  agreement,  the  existing  three-cent 
fare  line  will  be  merged  with  the  other  Cleveland  lines  under 
a  holding  company,  which  will  all  be  run  as  a  single  system. 


CHICAGO  ELECTRIC  CLUB  SMOKER.— The  recently- 
formed  Chicago  Electric  Club  had  a  smoker  and  entertainment 
at  the  Grand  Pacific  Hotel  the  evening  of  April  3.  Mr.  Perry 
N.  Boole  acted  as  toastmaster  during  the  speaking  which  occu¬ 
pied  the  first  helf-hour.  Mr.  William  S.  Taussig  was  master 
of  ceremonies  during  the  vaudeville  entertainment  part  of  the 
program.  The  latter  brought  out  considerable  talent  from 
among  the  club  members.  This  club  now  has  a  membership 
the  neighborhood  of  250.  It  is  a  noonday  lunch  club  meet¬ 
ing  every  Wednesday  at  12:30  for  lunch  at  the  Grand  Pacific 
Hotel. 


GRAND  RAPIDS  ELECTRICAL  SHOW.— The  Grand 
Rapids  Electrical  Show'  Association  has  been  formed  at  Grand 
Rapids,  Mich.,  to  conduct  an  electrical  exposition  May  ;i  to  16. 
Mr.  W.  J.  Fenton  is  secretary  of  the  association  and  in  charge 
of  the  preparations.  The  exhibit  will  be  held  in  the  Waters 
Building,  where  15,000  sq.  ft.  of  space  are  available  for  show 
purposes.  This  will  be  allotted  in  booths  of  100,  200,  300  and 
400  sq.  ft.  or  more.  Twenty  concerns  have  already  signified 
their  intention  of  exhibiting.  The  Grand  Rapids-Muskegon 
Power  Company  will  occupy  1000  sq.  ft.  of  space.  Plans  for 
tj^e  arrangement  of  the  exposition  hall  have  been  prepared  by 
a  local  firm  of  architects  to  assure  uniformity  in  the  assemblage 
of  the  exhibits  and  harmony  in  the  decorations.  Grand  Rapids 
is  the  electric  city  of  Michigan,  being  the  headquarters  of  the 
Grand  Rapids-Muskegon  Power  Company,  the  largest  electric 
company  in  the  State. 


MUNICIPAL  PLANT  DEFICIT  AT  PINE  RIDGE,  N.  J 
— .A  report  has  been  filed  with  the  Supreme  Court  of  New 
Jersey,  by  Commissioner  Demarest,  appointed  to  inquire  into 
the  affairs  of  the  Borough  of  Pine  Ridge,  in  Bergen  County, 
New  Jersey.  The  report  is  practically  a  discussion  of  the 
municipal  lighting  plant.  The  accounts  of  the  borough  are 
described  as  being  in  a  wretched  confusion,  but  certain  main 
facts  emerge.  The  voters  authorized  an  issue  of  $15,000  to 
cover  the  whole  cost,  but  there  have  been  two  such  issues 
bringing  in  $30,351.  On  the  other  hand  the  total  outlay  and 
obligation  is  now  $54,547,  leaving  a  deficit  of  $24,195.  The 
commissioner  reports  that  the  second  bond  sale  was  in  a 
manner  contrary  to  law,  that  several  illegal  loans  were  made 
and  one  or  more  illegal  certificates  of  indebtedness  issued  to 
the  contractors,  with  whom  there  was  subsequent  litigation  re¬ 
sulting  in  a  liability  of  $6,000  for  a  judgment  against  the 
borough. 

SCENIC  NIAGARA. — Results  of  the  study  made  by  the 
Niagara  Scenic  Commission,  appointed  by  Secretary  Taft,  are 
now  beginning  to  present  themselves  at  Niagara  Falls,  as  the 
work  of  restoring  that  section  of  the  debris  slope  of  the  gorge 
between  the  upper  steel  arch  bridge  and  the  power  plants  of 
the  Niagara  Falls  Hydraulic  Power  &  Manufacturing  Com¬ 
pany  to  its  primeval  state  has  begun.  A  force  of  men  has 
been  set  to  work  below  the  high  bank  turning  over  the  soil  of 
the  slope  preparatory  to  the  planting  of  trees,  shrubs  and  vines 
and  it  is  stated  that  from  40,000  to  80,000  plants  or  trees  will 
be  set  out  to  assist  in  the  work  of  restoration.  The  strip  of 
bank  under  treatment  is  in  full  view  of  all  visitors  to  Niagara 
as  they  cross  the  upper  bridge  or  ride  on  the  steamer  Maid  of 
the  Mist,  as  well  as  of  those  who  pass  along  the  Canadian  side 
of  the  river  in  the  enjoyment  of  the  belt  line.  The  section  is 
below  the  manufacturing  plants  on  the  lands  of  the  Niagara 
Falls  Hydraulic  Power  &  Manufacturing  Company,  where  the 
trees  and  shrub  growth  had  all  practically  been  destroyed. 
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PARIS-LONDON  TELEPHONE  TES.— Proposals  are 
now  being  considered  by  the  British  and  French  authorities  for 
reducing  the  Paris-London  telephone  rate  from  8  shillings,  or 
10  francs  per  conversation  of  3  minutes,  to  4  shillings  or  5 
francs  for  the  same  service. 


RONTGEN-RAY  MARTYR.— Or.  Hall-Edwards,  who  has 
lost  his  left  hand  and  will  lose  the  fingers  of  his  right  hand 
from  injuries  received  while  experimenting  with  Rontgen  rays, 
has  been  granted  a  civil  list  pension  of  £120  and  has  received 
a  purse  of  £800  raised  by  subscription. 


NEW  JERSEY  PUBLIC  UTILITIES  B/LL.— The  New 
Jersey  Senate  has  passed  the  Robbins  Public  Utilities  bill  by  a 
vote  of  17  to  3.  The  Robbins  bill  does  not  give  to  the  proposed 
commission  power  to  fix  rates  and  in  other  respects  is  much 
less  drastic  than  the  measure  which  was  recently  passed  by  the 
House. 


MR.  CARNEGIE’S  GIFTS. — According  to  a  list  published 
in  the  New  York  Tribune  of  April  4  the  grand  total  of  Mr. 
Carnegie’s  gifts  to  date  is  $150,000,000.  The  largest  of  these 
is  for  libraries  in  the  United  States,  the  total  being  $30,000,000. 
The  donations  thus  far  to  the  Carnegie  Institute  of  Pittsburg 
foot  up  to  $16,000,000;  another  item  is  $2,000,000  for  the 
“Polytechnic  School”  in  Pittsburg.  • 


N.  E.  L.  A.  GAS  ENGINEERS. — The  Committee  on  Gas 
Engines  of  the  National  Electric  Light  Association,  consisting 
of  Mr.  W.  C.  Eglin,  of  Philadelphia,  chairman ;  Messrs.  J.  B 
Klumpp,  I.  E.  Moultrop  and  C.  H.  Williams,  are  making  a  tour 
of  the  country  inspecting  gas  engine  and  gas  producer  manu¬ 
facturing  plants  and  the  principal  operating  installations  of 
this  class  of  machinery.  They  will  go  as  far  west  as  Madison, 
Wis.,  and  the  trip  will  last  about  10  days. 


OHIO  ELECTRIC  LIGHT  CONVENTION.— The  Ohio 
Electric  Light  Association  will  hold  its  fourteenth  annual  con¬ 
vention  at  Hotel  Victory,  Put-in-Bay  Island,  Tuesday,  Wednes¬ 
day  and  Thursday,  Aug.  25,  26  and  27.  This  is  the  place  at 
which  the  great  majority  of  this  association’s  conventions  have 
been  held.  The  Hotel  Victory,  which  is  now  under  new  man¬ 
agement,  has  fixed  rates  for  those  attending  this  convention 
not  to  exceed  $3  per  day,  with  50  cents  additional  for  bath. 
No  charge  will  be  made  the  associate  members  for  exhibitors’ 
space.  Mr.  D.  L.  Gaskill,  Greenville,  Ohio,  is  secretary. 


MERIDIAN  TIME  BY  WIRELESS.— In  a  communication 
presented  last  week  to  the  French  Academy  of  Science  by  M. 
Bouquet  de  la  Grye,  it  was  proposed  to  establish  on  the  Eiffel 
Tower  a  wireless  telegraph  station  for  the  purpose  of  com¬ 
municating  Greenwich  or  Paris  time  to  every  ship  in  the  world 
equipped  with  wireless  apparatus.  By  pre-arranged  signal 
either  noon  or  midnight  would  be  indicated  and  ships  would 
thus  be  able  to  regulate  their  chronometers.  The  proposal  has 
already  been  accepted  by  the  French  government,  and  experi¬ 
ments  will  first  be  undertaken  in  communicating  with  French 
ships  in  the  .\tlantic  and  the  Mediterranean.  It  is  proposed 
to  send  the  hour  of  midnight  according  to  Paris  time,  this 
being  preferable  to  noon  owing  to  less  liability  to  local  dis¬ 
turbance. 


ENGINEERING  EDUCATION.— In  a  letter  to  London 
Engineering,  a  writer  who  sig;ns  himself  B.  Sc.,  suggests  the 
following  reforms  in  the  engineering  courses  of  British  col¬ 
leges:  I.  More  freedom  in  the  choice  of  lecture  courses,  etc... 
making  it  optional  for  students  to  take  the  higher  pure  theory 
courses  in  physics  and  mathematics,  giving  average  students— 
i.  e.,  students  of  average  abilities — a  better  chance,  and  the 
opportunity  to  devote  more  of  their  time  to  engineering  sub¬ 
jects.  2.  Fewer  examinations;  examiners  to  be  practical  men 
themselves;  less  dependence  on  mere  examination  results,  and 


more  on  practical  work,  such  as  drawing  and  laboratory  work 

3.  Lecturers  in  science  subjects  to  be  more  in  touch  with  en¬ 
gineering  work,  particularly  in  mathematics,  generally  so  poorly 
taught  to  engineers,  and  when  well  taught  of  the  wrong  kind 

4.  Workshops  not  so  elaborate,  and  but  little  time  spent  therein, 
for  reasons  given  earlier.  5.  Shorter  courses  with  shorter  vaca¬ 
tions  (where  the  “sandwich”  system  is  not  adopted)  ;  no  engi¬ 
neering  degree  course  to  be  longer  than  three  years.  6.  Closer 
co-operation  between  works  and  colleges,  practical  men  and 
professors,  and  so  on.  In  conclusion  he  says  that  a  system  of 
training  necessitating  the  spending  at  college  of  three  and  even 
four  years,  and  then  three  years  more  spent  in  the  shops 
seems  to  be  open  to  severe  criticism,  especially  when  the  student 
meanwhile  does  not  earn  even  so  much  as  to  keep  himself 
The  “sandwich”  system  of  alternating  college  and  shops  seems 
in  every  way  an  excellent  one,  and  he  cannot  understand  how 
it  is  that  it  has  not  been  universally  adopted. 


HEAT  OF  CATHODE  RAYS. — In  a  paper  presented  before 
the  Royal  Society,  Hon.  Charles  A.  Parsons  described  some 
experiments  on  the  conversion  of  diamond  into  coke  in  high 
vacuum  by  cathode  rays.  Alternating  current  of  85  cycles  was 
passed  through  the  primary  of  a  Rhumkorff  coil,  giving  a 
secondary  voltage  that  could  be  varied  from  5000  to  12,000 
volts.  Two  diamonds,  each  about  0.2  in.  in  diameter,  were 
experimented  with.  The  first  was  entirely  converted  into  coke 
without  difficulty,  while  in  the  case  of  the  second  the  process 
was  stopped  when  most  of  it  had  been  so  converted,  the  residue 
being  black  throughout  its  mass.  As  the  proper  degree  of 
vacuum  in  the  tube  was  reached  by  working  the  mercury  pumps, 
and  as  the  volts  were  raised,  the  diamond  in  each  case  became 
red,  and  then  intensely  white  hot,  till,  with  about  8000  volts  and 
44  milliamperes  (352  watts)  passing  through  the  tube,  the 
diamond  began  to  throw  off  small  sparks.  On  the  volts  being 
increased  to  9600,  and  the  current  rising  to  45.5  milliamperes 
(436  watts),  the  sparks  thrown  off  became  more  numerous 
and  the  diamond  commenced  to  become  black.  Finally,  with 
11,200  volts  and  48  milliamperes  (537  watts),  a  rapid  disinte¬ 
gration  of  the  diamond  took  place,  with  considerable  increase 
in  volume,  the  residue  having  much  the  appearance  and  con¬ 
sistency  of  coke.  The  temperature  of  the  diamond,  as  given 
by  a  Fery  optical  pyrometer  during  disintegration,  was  1890 
deg.  C. 


COST  OF  GENERATING  ELECTRICITY.— According  to 
our  London  contemporary.  Electrical  Times,  the  disputed  ques¬ 
tion  as  to  the  “actual  cost”  of  generating  electrical  energy  has 
recently  been  adjudicated  in  England,  in  a  case  originating  in 
Bulawago,  Africa.  The  disputants  were  the  municipality  of 
that  far-off  place  and  the  water  works  company.  The 
latter  provided  street  lighting  under  contract  at  a  rate 
payable  quarterly  which  was  to  yield  them  “10  per  cent 
over  the  actual  cost  of  generating  the  light”;  and  the 
two  parties  came  to  blows  over  the  expression  “actual 
cost.”  They  fought  one  another  in  the  Rhodesian  courts,  they 
appealed  and  cross-appealed  at  Cape  Town,  and  finding  their 
litigious  thirst  still  unslaked  they  decided  to  wind  up  regardless 
of  expense  at  the  bar  of  the  House  of  Lords.  The  Judicial 
Committee  of  the  Privy  Council  has  laid  it  down  that  “actual 
cost”  included  not  only  the  generally  accepted  charges,  but  also 
depreciation  and  insurance.  “The  effect  of  including  a  sum  for 
depreciation  in  the  quarterly  accounts  would  simply  be  to  dis¬ 
tribute  the  actual  cost  of  the  plant  over  the  whole  period  dur¬ 
ing  which  it  would,  in  the  ordinary  course,  be  of  any  service 
in  the  generation  of  electricity  and  light.”  Our  contemporary 
adds  that  “there  is  hope  for  the  litigants  yet.  The  House  of 
Lords  has  merely  affirmed  a  principle;  as  to  its  application  to 
the  particular  plant  in  question  there  is  ample  scope  for  further 
hostilities.  And  if  that  fails,  they  can  come  to  the  House  of 
Lords  again  a  few  years  hence  to  settle  whether  antiquation  is 
included  in  depreciation,  and  if  not  where  the  line  is  to  be 
drawn.” 
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ILLUMINATIXG  EXGINEERING  SOCIETY.— Tht  April 
meeting  of  the  New  York  section  of  the  Illuminating  Engineer¬ 
ing  Society  will  be  held  on  the  evening  of  Thursday,  April  9, 
in  the  Engineering  Societies  Building.  Dr,  Clayton  H.  Sharp 
will  deliver  an  illustrated  address  on  the  new  types  of  electrical 
lamps. 


HIGH-VOLTAGE  IXSULATORS.— Mr.  Walter  T.  God¬ 
dard  read  a  paper  on  “High-Voltage  Insulator  Manufacture” 
before  the  Toronto  branch  of  the  Canadian  Society  of  Civil 
Engineers  on  March  26.  He  stated  that  the  best  insulator 
construction  involved  the  use  of  porcelain  manufactured  of  a 
mixture  of  ground  flint  and  feldspar,  raised  to  a  vitrifying 
temperature. 


FOX  RIVER  ASSOCIATIOX.—The  Fox  River  Street 
Railway  and  Lighting  Association  has  been  organized  in 
.\ppleton,  Wis.,  N.  C.  Draper,  of  Fond  du  Lac,  being  elected 
president.  Every  electrical  concern  between  Fond  du  Lac  and 
Green  Bay  was  represented.  Another  meeting  will  be  called 
in  the  near  future,  at  which  time  other  officers  will  be  elected. 
The  object  of  the  association  is  to  discuss  matters  of  mutual 
interest  and  make  uniform  changes  in  schedules. 


CORRECTIOX . — In  the  review  of  a  book  entitled  “Intro¬ 
duction  to  the  Study  of  Electrical  Engineering,”  which  appeared 
on  page  731  of  our  issue  for  April  4,  a  typographical  error 
caused  the  author’s  name  to  appear  as  H.  H.  Morris  instead  of 
H.  H.  Norris.  As  is  well  known,  the  book  was  prepared  by 
Professor  Norris  for  the  special  needs  of  students  of  mechan¬ 
ical  and  electrical  engineering,  at  Cornell  University,  and  was 
intended  to  afford  a  general  perspective,  the  details  being 
treated  subsequently. 


PETITIOX  TO  HAVE  CABLE  CODE  RETAIXED.— 
Secretary  Straus,  of  the  Department  of  Commerce  and  Labor, 
has  received  a  petition  signed  by  merchants  and  bankers  of 
New  York,  asking  that  a  government  delegate  be  sent  to  the 
next  International  Telegraph  Conference,  which  will  be  held  at 
Lisbon  on  May  4,  who  shall  be  instructed  to  oppose  a  proposed 
return  to  the  rule  limiting  cable  code  words  to  bona  fide 
words  taken  from  seven  European  languages.  The  present 
system,  adopted  at  the  last  conference  in  London  in  1903,  per¬ 
mits  the  use  of  any  code  words,  provided  they  are  composed 
of  pronounceable  syllables. 


ANOTHER  ELECTRIC  GUN. — According  to  a  dispatch  from 
London,  Col.  F.  W.  Maude,  in  the  April  Contemporary  Review, 
describes  a  gun  which  “can  impart  by  the  application  of  elec¬ 
tricity  an  initial  velocity  of  30,000  ft.  per  second  to  projectiles 
of  all  sizes,  and  which  can  be  practically  handled  under  war 
conditions”  on  ships  or  on  land.  Col.  Maude  states  that  with 
this  gun  shells  could  be  fired  from  London  into  Paris  or  vice 
versa.  A  Scotchman  named  W.  S.  Simpson  is  stated  to  be  the 
inventor  of  the  gun,  which  discharges  without  smoke,  flash  or 
recoil.  Whether  a  projectile  at  the  velocity  given  would  not 
be  heated  by  air  friction  to  the  point  of  melting  is  not  stated. 


RADIUM  AND  THE  WORLD’S  AGE.— In  a  lecture  before 
the  Royal  Institution,  London,  Mr.  R.  T.  Strutt  pointed  out 
the  possibility  of  fixing  the  age  of  the  earth  by  means  of  the 
radioactive  properties  of  radium  and  helium.  Accepting  the 
hypothesis  that  helium  is  constantly  produced  at  a  definite 
speed  from  radium,  Mr.  Strutt  proposed  a  quantitative  estima¬ 
tion  of  the  radium  and  the  helium  present  in  various  minerals, 
as  a  means  of  determining  their  relative  ages.  Proceeding  on 
similar  lines,  when  once  the  rate  at  which  radium  is  trans 
formed  should  have  been  estimated,  a  simple  operation  in 
arithmetic  would  solve  the  problem  of  the  age  of  the  earth. 
“I  have,”  said  Mr.  Strutt,  “been  able  to  find  that  the  age  of 
flints  present  in  chalk  is  only  one-thirtieth  of  the  age  of  the 
mineral  that  is  being  mined  in  Cornwall.  It  is  to  be  hoped  that 


in  this  way  it  will  be  possible  to  form  an  exact  estimate  of  the 
date  on  which  man  first  appeared  upon  the  earth.” 


WOOD  PRESERVATION . — Much  study  is  being  devoted 
by  the  United  States  Forest  Service  to  the  preservation  of 
wooden  poles,  ties,  etc.,  by  creosote  oil  and  to  determining  what 
the  composition  of  the  oil  should  be  to  give  the  best  results  in 
preserving  timber,  under  different  conditions,  and  how  the  most 
desirable  creosotes  may  be  obtained.  The  reports  of  these 
studies,  together  with  detailed  description  of  the  more  economi¬ 
cal  processes  of  applying  the  preservatives  to  wood,  have  been 
worked  into  circulars  which  the  government  has  placed  at  the 
disposal  of  all  users  of  timber,  and  which  will  be  furnished  to 
all  who  make  the  request  of  the  Forester,  at  Washingjton. 


NEW  ONTARIO  POWER  PLAXT.—ln  the  Ontario  Legis¬ 
lature  a  bill  has  been  introduced  to  provide  for  the  development 
of  water  power  at  Dog  Lake.  The  measure  provides  for  the 
construction  by  the  Hydro-Electric  Commission  of  a  dam  or 
dams  in  Dog  Lake  or  the  Kaministiquia  River  for  the  purpose 
of  storing  or  controlling  the  flow  of  water.  It  empowers  the 
commission  to  develop  electrical  energy,  and  it  may  sell  or  lease 
such  water  power  to  such  persons,  firms  or  corporations  as  the 
government  may  see  fit.  The  cost  of  the  work  is  not  to  be 
over  $20,000,  and  it  is  to  be  paid  out  of  the  consolidated  revenue 
fund  of  Ontario.  It~is  understood  that  the  bill  is  introduced 
in  connection  with  Port  Arthur’s  power  scheme. 


MUNICIPAL  OWNERSHIP  IN  WINNIPEG.- XAvicts 
from  Winnipeg,  Manitoba,  are  to  the  effect  that  the  city  of 
Winnipeg  on  March  30  concluded  arrangements  for  the  pur¬ 
chase  of  the  entire  holdings  of  the  Winnipeg  Electric  Com¬ 
pany,  estimated  to  be  worth  about  $15,000,000.  The  determina¬ 
tion  of  the  company  to  sell  its  property,  it  is  stated,  was  hast¬ 
ened  by  arrangements  now  being  made  by  the  city  for  the  con¬ 
struction  of  a  municipal  power  plant  at  Lacdubonnet  at  a  cost 
of  $3,500,000  to  enter  into  competition  with  the  company,  which 
now  has  a  monopoly  in  the  city  for  supplying  electricity.  The 
street-railway  system  also  passes  over  to  the  city,  which  already 
owns  the  waterworks,  stone  quarries  and  asphalt  plant.  The 
provincial  government  owns  the  telephone  system. 


ST.  LAWRENCE  RIVER  CANAL. — In  an  address  recently 
delivered  at  the  Clarkson  School  of  Technology,  Mr.  Cecil  B. 
Smith,  formerly  assistant  professor  of  civil  engineering  at 
McGill  University,  spoke  of  the  possibility  of  a  dam  across 
the  St.  Lawrence  River  at  Long  Sault,  near .  Massena,  New 
York.  At  present  there  are  plans  inv'olving  the  development 
of  something  like  700,000  horse-power  in  this  vicinity.  Mr. 
Smith  said  that  although  he  would  hesitate  to  say  that  a  dam 
would  ever  be  built  across  the  St.  Lawrence  River,  should  an 
international  conference  give  permission,  thereby  making  it 
necessary  for  all  the  lake  shipping  to  go  through  canals,  it 
would  result  in  one  of  the  greatest  hydro-electric  developments 
in  the  world,  as  great,  in  fact,  as  at  Niagara  Falls,  since  the 
amount  of  water  to  be  taken  for  power  purposes  there  has 
been  limited. 


EXHIBIT  OF  SAFETY  DEVICES. — An  exhibition  will  be 
made,  beginning  April  13,  at  the  Museum  of  Safety  Devices 
239  West  Thirty-ninth  Street,  New  York,  of  a  number  of  in¬ 
teresting  appliances  and  inventions  for  the  protection  of  life 
and  limb.  Among  the  exhibitors  are  the  Union  Switch  &  Sig¬ 
nal  Company,  Carnegie  Steel  Company,  Westinghouse  Air 
Brake  Company,  Travelers’  Insurance  Company,  Yale  &  Towne 
and  the  municipal  authorities  of  the  city.  No  charge  is  made 
for  space,  and  the  exhibition  is  open  freely  to  the  public.  Three 
solid-gold  medals  will  be  awarded  for  the  best  devices  in 
transportation  and  mining  and  for  the  best  safety  device  for 
motor  boats  and  motor  vehicles.  The  chairman  of  the  com¬ 
mittee  of  direction  is  Mr.  Charles  Kirchhoff,  and  of  the  exhibits 
committee  Prof.  F.  R.  Hutton.  It  is  proposed  to  hold  a  series 
of  conferences  during  the  continuance  of  the  exhibition. 
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Generating  and  Distributing  System  of  the 
Portland  (Ore.)  Railway,  Light 
&  Power  Company. — I. 

The  properties  of  the  Portland  Railway,  Light  &  Power 
Company  comprise  three  separate  and  distinct  systems, 
as  will  be  noted  by  reference  to  the  accompanying  map. 
These  are  called  the  Vancouver  System,  the  Upper  Willamette 
Valley  System,  connecting  Salem  with  several  small  towns  in 
that  vicinity,  and  the  Lower  Willamette  Valley  System,  includ 
ihg  Portland,  Ore.  Although  these  three  systems  are  sepa¬ 
rate  at  the  present  time,  it  is  proposed  in  the  very  near  future 
to  build  a  line  south  from  Oregon  City  to  Salem,  and  also  from 
Portland  north  to  Vancouver,  thus  interconnecting  the  three 
systems. 

The  Vancouver  System  consists  merely  of  a  steam  generating 
station  of  820-kw  capacity,  which  supplies  the  town  of  Van¬ 
couver  with  electricity.  The  current  is  two-phase  at  a  fre¬ 
quency  of  60  cycles  and  with  a  potential  of  2300  volts. 

The  Upper  Willamette  Valley  System  derives  its  energy 
principally  from  the  Lower  Willamette  Valley  or  Portland 
System,  being  connected  with  Station  B,  Oregon  City,  by 
means  of  a  30,000-volt,  33-cycle,  three-phase  transmission 
line,  which  also  supplies  the  substations  of  the  Oregon  Electric 
Railway  Company,  located  along  this  line.  A  steam  relay 
station  is  located  at  Salem,  and  a  water-power  plant  at  Silver- 
ton  is  operated  during  seasons  of  the  year  when  water  is 
plentiful.  The  bulk  of  the  energy  generated  is  utilized  in  the 
city  of  Salem.  The  potential  is  stepped  up  to  20,000  volts  for 
connecting  Salem  and  Silverton,  and  for  distribution  to  neigh¬ 
boring  towns  as  far  south  as  Woodburn. 

The  Lower  Willamette  Valley  Systam  includes  two  water¬ 
power  generating  stations,  a  steam  generating  station  and  nine 
substations.  Five  of  the  substations  are  utilized  solely  for 
supplying  direct  current  at  a  potential  of  600  volts  to  the  rail¬ 
way  system,  ami  are  distributed  along  the  interurban  railway 


potential  of  2300  volts,  a  motor-generator  set  serving  for  this 
purpose. 

The  two  main  substations  of  the  company  are  "a,”  located 
on  the  west  side,  and  “d,”  on  the  east  side  of  the  Willamette 
River.  These  substations  are  centers  of  distribution  for  supply- 


FIG.  2. — EXTERIOR  VIEW  OF  CAZADERO  POWER  PLANT. 

ing  electrical  energy  for  lamps  and  motors  to  the  city  of  Port¬ 
land  and  for  the  operation  of  the  street  railway  system. 

.\  substation,  “c,”  in  St.  Johns,  a  suburb  of  Portland,  about 
five  miles  to  the  north,  is  equipped  for  supplying  direct  current 
at  600  volts  to  the  interurban  road  in  that  locality,  and  for  fur¬ 
nishing  electrical  energy  to  St.  Johns,  and  to  the  number  of 
large  mills  and  factories  in  that  vicinity. 

HIGH-TENSION  FEEDERS. 

The  high-tension  feeders  from  generating  stations  to  sul)- 
stations  and  interconnecting  substations  all  carry  io,ooo-volt,  33- 


FIG.  I. — INTERIOR  VIEW  OF  STATION  G.  CAZAUERO,  ORE. 


lines  of  the  company.  In  addition  to  the  above,  there  is  a  small 
substation  located  at  “The  Oaks,”  which  is  a  summer  resort 
owned  and  operated  by  the  company,  and  this  station  is  used 
solely  for  supplying  electricity  for  lighting  the  grounds  and 
buildings  of  this  park.  There  is  also  a  small  substation  at 
Estacada  for  furnishing  electrical  energy  to  that  town.  The 
generating  station  B  at  Oregon  City  serves  as  a  substation 
for  feeding  that  city  with  60-cycle,  three-phase  current  at  a 


cycle  current,  with  one  exception.  The  Cazadero  station  (G) 
generates  electricity  at  10,000  volt.s,  33  cycles,  and  the  potential 
is  stepped  up  to  33,000  volts  and  transmitted  directly  to  sub¬ 
station  “d”  in  Portland,  a  distance  of  about  31  miles. 

Duplicate  lines  connect  these  two  stations,  no  taps  being 
taken  off  of  either  line  between  the  two  points.  The  lines  are 
constructed  for  almost  the  entire  distance  along  the  railway 
right  of  way  of  the  company,  one  on  either  side.  At  substation 
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“d”  the  potential  is  stepped  down  to  10,000  volts  and  feeds  into 
the  buses  directly  in  multiple  with  the  33-cycle,  10,000  volt  cur¬ 
rent  from  Station  B  at  Oregon  City  and  Station  E  in 
Portland. 

Station  B  at  Oregon  City  generates  electricity  at  10,000 
volts,  33  cycles,  and  the  energy  is  transmitted  at  this  voltage 
by  duplicate  lines  along  the  west  bank  of  the  river  to  substation 
“a”  in  Portland,  and  also  by  a  single  line  following’  the  east 
bank  of  the  river  to  substation  “d”  in  East  Portland.  Simi¬ 
larly,  substation  “a”  receives  energy  from  Station  E  in 
North  Portland  by  means  of  duplicate  io,ooo-volt,  33-cycle  tie 
lines,  and  the  two  main  substations,  “a”  and  “d,”  on  opposite 
sides  of  the  Willamette  River  are  also  connected  by  duplicate 
io,ooo-volt  tie  lines. 

The  several  substations  on  the  east  side  of  the  river  are  tied 
together  with  a  io,ooo-volt,  33-cycle  line  from  St.  Johns  to 
Cazadero.  This  tie  line  is  looped  into  each  station  in  such  a 
way  that  energy  may  be  derived  from  two  directions,  thus 
allowing  of  the  cutting  out  of  any  section  at  any  time,  as  may 
be  necessary  for  repairs  or  construction  work. 

Lighting  and  power  feeders  are  all  operated  in  multiple,  and 
the  entire  system  is  tied  together  by  means  of  the  duplicate  lines 
acting  as  a  reservoir,  receiving  and  distributing  energy  and  also 
making  it  possible  to  shut  down  any  station  or  line. 

DISTRIBUTI.NG  SYSTEM. 

Electricity  is  distributed  throughout  the  city  of  Portland  and 
suburbs  at  a  potential  of  2400  volts  and  at  a  frequency  of  60 
cycles,  derived  at  substations  “a”  and  “d”  by  means  of  motor- 
generator  sets. 

The  city  is  divided  into  districts,  with  a  separate  feeder  to 


FIG.  3. —  MAP  OF  TRANSMISSION  SYSTEM. 

selected  centers  of  distribution  in  each  district.  The  voltage  is 
stepped  down  to  240  for  a  three-wire  system,  by  means  of 
transformers  distributed  throughout  the  district,  and  the  sec¬ 
ondary  system  as  far  as  practicable  is  tied  together. 

For  feeding  motors  a  third  wire  parallels  the  several  2300- 
volt  primary  feeders,  where  required,  from  which  a  220-volt, 


three-phase  current  is  derived.  This  third  leg  is  used  in  con¬ 
nection  with  the  feeders  to  the  outlying  districts  only,  and  the 
ratings  of  motors  allowed  on  these  feeders  are  limited,  in  order 
that  the  regulation  may  not  be  noticeably  affected.  For  supplying 
energy  to  the  busiiness  and  manufacturing  sections  of  the  city 
special  2300-volt,  three-phase  feeders  are  run,  which  are  used 
solely  for  feeding  motors  with  energy. 


along  the  water  front,  for  supplying  electricity  to  some  large 
mills  and  factories  in  that  locality.  The  business  section  of  the 
city  is  supplied  from  a  6oo-volt,  direct-current  feeder  for  the 
operation  of  elevators  and  special  apparatus.  Substations  “a” 
and  “d”  also  supply  6oo-volt  direct  current  for  the  operation 
of  the  network  of  street  railway  lines  in  the  city. 

The  streets  throughout  the  system  are  lighted  by  means  of 
G.  E.  magnetite  arc  lamps,  of  which  about  1500  are  in  use. 
These  lamps  are  supplied  with  energy  from  75-light  mercury 
arc  rectifier  sets,  and  constant-current  transformers,  which  are 
operated  directly  from  the  10,000- volt,  33-cycle,  three-phase 
generating  system. 

STATION  c. 

The  hydro-electric  plant  at  Cazadero,  Ore.,  is  the  latest 
addition  made  to  the  system  of  generating  stations  operated 
by  the  Portland  Railway,  Light  &  Power  Company.  This  sta¬ 
tion  was  placed  in  operation  on  Feb.  26,  1907,  and  is  an  inter¬ 
esting  example  of  modern  hydraulic  and  electric  construction. 
Water  diverted  from  the  Clackamas  River  by  means  of  a  dam 
is  conveyed  through  a  flume  and  ditch  to  a  reservoir,  whence,  at 
a  distance  of  1.7  miles  from  the  point  of  diversion,  it  enters 
the  penstocks,  and  after  passing  through  the  turbines  returns 
again  to  the  river  channel. 

The  dam  as  originally  designed  consisted  of  a  wedge-shaped 
structure  built  of  rough  logs  about  2  ft.  in  diameter,  laid 
crosswise  and  lengthwise  in  such  a  way  as  to  form  vertical 
pockets  from  10  to  20  ft.  square.  These  pockets  were  filled 
with  broken  rock  and  clay.  A  cover  was  built  upon  the  log 
crib  work.  This  af  the  edge,  which  points  up-stream,  consists 
of  logs  extending  to  the  bottom  of  the  stream  in  an  inclined 
position,  but  over  the  greater  part  of  the  dam  is  made  a  double 
layer  of  heavy  planking. 

To  prevent  a  washing-out  of  the  stream  bed,  five  rows  of 
steel-capped  piles  were  driven  across  the  stream  along  the 
upper  edge  of  the  transverse  logs  of  the  dam  and  into  the  bed- 
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rock,  while  on  both  sides  a  heavy  log  bulkhead,  also  rock  filled, 
was  built  on  top  of  the  wedge  dam  at  the  down-stream  end  to 
confine  the  flood  waters  to  the  center  or  spillway. 

The  dam  proper  is  176  ft.  wide  and  230  ft.  long  at  the  base, 
while  the  length  over  all  is  400  ft.  The  water  spillway  between 
the  bulkheads  is  153  ft.  wide  and  51  ft.  high  above  low  water. 

The  bulkheads  confining  the  water  to  the  spillway  are  60  ft. 
long  by  43  ft.  wide,  and  57  ft.  long  by  35  ft.  wide,  respectively. 
The  concrete  bulkhead  containing  the  gates  adjoins  the  west 
timber  bulkhead  and  rests  on  bedrock.  It  is  built  like  a  box 
without  a  lid,  with  two  rows  of  gates,  one  row  on  the  up-stream 
side  and  one  row  on  the  down-stream  side.  The  up-stream 


in  thickness  from  5  in.  at  the  bottom  to  2  in.  at  the  top.  This 
flume  follows  the  contour  of  the  hillside  along  the  river  for  a 
distance  of  2622  ft.,  where  it  empties  into  a  ditch  through  a 
concrete  outlet,  so  designed  as  to  prevent  eddies  and  consequent 
cutting  of  the  banks.  The  bottom  width  of  this  ditch  is  35 
ft,,  its  depth  22  ft.,  with  a  slope  on  the  embankment  of  one  in 
one.  The  total  length  of  the  ditch  is  2898  ft.  to  its  outlet  into 
the  lake. 

At  a  distance  of  about  one-half  the  length  of  the  ditch  from 
the  flume  outlet  there  is  a  stretch  of  flume  360  ft.  long,  with 
concrete  inlet  and  outlet,  also  built  with  the  idea  of  eliminating 
eddies. 

This  piece  of  flume  is  of  the  same  cross-section  as  that  al¬ 
ready  described  and  was  built  to  carry  the  water  across  the 
dangerously  narrow  strip  at  the  bend  of  the  river.  In  excavat¬ 
ing  across  this  strip  it  was  found  necessary  to  remove  a  very 
large  part  of  the  hillside.  The  material  excavatecf  was  very 
conveniently  used  in  the  reservoir  embankment. 

The  reservoir,  from  which  the  water  is  taken  dirctly  to  the 
water  wheels  and  which  is  supplied  at  its  upper  end  from  the 
ditch,  covers  an  area  of  50  acres  when  filled  to  an  average 
depth  of  20  ft.  When  filled  to  this  level  the  lake  would  supply 
power  sufficient  to  run  the  wheels  at  their  rated  output  for 
about  six  hours  after  the  gates  at  the  dam  had  been  closed. 

At  the  lower  end  of  the  lake,  or  reservoir,  and  at  a  distance 
of  I  7/10  miles  from  the  dam,  is  located  another  set  of  gates. 
These  gates  are  known  as  forebay  gates,  and  are  set  into  a 
massive  steel  concrete  wall  built  on  the  top  edge  of  the  river 
bluff,  and  including  all  of  the  essential  features  of  a  dam, 
namely,  a  waste  way  for  lowering  or  drawing  off  the  water  for 
purposes  of  repair,  a  spillway  for  taking  care  of  flood  waters 
and  gates  for  the  control  of  the  water  into  the  supply  pipes. 

The  spillways  as  here  constructed  are  provided  with  sectional 
gates,  so  that  it  is  possible  to  keep  the  lake  level  at  whatever 
height  is  desired.  This  reinforced  concrete  wall,  8  ft.  thick  at 
fop  and  20  ft.  thick  at  bottom,  rests  upon  a  foundation  47  ft. 
wide,  built  upon  sandstone  bedrock.  A  core-wall  of  reinforced 
concrete,  4  ft.  at  the  bottom  and  2  ft.  thick  at  top,  with  6-in. 
offsets  or  steps  at  points  in  its  height,  extends  from  the  main 
dam  or  wall  for  40  ft.  into  the  earth  embankment  of  the  lake. 


FIG.  5. — SPILL W,AY  AT  DAM,  STATION  G,  CAZADERO. 

gate  openings  are,  with  one  e.xception,  8  ft.  wide  and  16  ft. 
high,  the  exception  being  10  ft.  wide.  Two  of  the  down¬ 
stream  gate  openings  are  8  ft.  wide  and  16  ff.  high,  one  is  7 
ft.  wide  and  one  9  ft.  wide,  the  height  being  the  same  as  the 
others. 

During  the  construction  it  was  decided  further  to  strengthen 
the  dam  by  means  of  a  rock-filled  crib  work  of  rough-sawed 
timbers,  so  placed  as  to  act  as  a  wedge  against  the  east  end  of 
the  dam.  The  length  of  the  main  body  of  this  crib  work  is 
120  ft.  and  the  bottom  width  40  ft.  It  rests  on  bedrock,  to 
which  it  is  securely  anchored,  and  has  a  height  of  65  ft.  Thou¬ 
sands  of  yards  of  rock  were  used  to  fill  the  cribs  in  this  dam, 
and  many  more  thousands  of  yards  of  selected  clay  were 
scraped  from  the  hillsides  and  used  in  the  backfill  to  cement 
the  dam  and  prevent  a  cutting-out  around  the  ends,  while 
hundreds  of  cords  of  brush  cut  from  the  surrounding  hills  were 
sunk  by  means  of  sacked  rock  ballast  into  interstices  by  a  simple 
clay  puddle. 

As  it  stands  to-day  the  dam  is  practically  without  leaks.  The 
gates  already  mentioned  are  provided  with  hoisting  gear,  to  be 
operated  either  by  power  or  by  hand,  and  when  wide  open 
admit  of  the  passage  of  much  more  water  than  can  be  used  by 
the  power  plant.  This  large  gate  area  provides  a  means  of 
reducing  the  height  of  the  water  above  the  dam  when  extreme 
freshets  might  threaten  to  overflow  the  bulkheads;  excess  water 
being  wasted  over  both  of  two  additional  spillways,  one  located 
in  the  flume,  into  which  the  gates  discharge  the  water,  and  the 
other  at  the  lower  end  of  the  reservoir. 

The  flume  is  built  upon  crushed  rock  foundations,  the  bents 
or  supports  are  spaced  6  ft.  apart  and  are  made  up  of  two 
6  in.  X  12  in.  sills  (resting  on  6  in.  x  8  in.  x  3  ft.  sub  sills),  to 
each  end  of  which  is  secured  and  bolted  a  post  8  in.  x  18  in. 
and  18  ft.  high.  These  posts  are  25  ft.  10  in.  apart  and  are 
held  in  place  at  their  upper  ends  by  means  of  an  iron  rod,  ^  in. 
steel  upset  to  y%  in.  at  the  ends,  and  a  timber  cap  6  in.  x  8  in.  in 
dimension. 

The  bottom  of  the  flume  consists  of  a  double  layer  of  boards, 
the  lower  being  3  in.  thick,  the  upper  layer  2  in.,  laid  so  as  to 
break  joints  and  seams,  and  the  sides  are  made  so  as  to  vary 


FIG.  6. — CLACK  MAS  RIVER  ABOVE  DAM. 

A  water  “cut-off”  or  pilaster  has  been  built  about  mid-length 
of  this  core-wall,  and  a  selected  clay  has  been  carefully  packed 
against  a  heavy  wing  wall,  extending  into  the  lake  a  distance  of 
79  ft.  from  the  main  wall  and  making  an  angle  of  about  47  deg. 
with  the  core-wall.  The  distance  from  the  top  of  the  main  wall 
to  the  foundation  is  33  ft.,  and  the  length  of  the  main  wall  is 
290  ft.  At  one  extremity  it  joins  the  lake  embankment,  while 
at  the  other  it  enters  the  hillside  rock. 

The  foundation  upon  which  the  main  wall  rests  extends  up¬ 
stream  27  ft.  beyond  the  gates,  which  slide  vertically  against 
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the  up-stream  face  of  the  wall.  These  gates  were  arranged  to 
be  operated  either  by  hand  or  by  power,  and  when  operated  by 
power  can  be  controlled  from  the  power  house.  Provision  has 
been  made  for  the  operation  of  five  units  of  wheels  and 
generators.  At  present,  however,  but  three  units  are  in  use,  the 
two  remaining  gate  openings  having  been  closed. 

To  prevent  drift  and  other  foreign  matter  getting  into  the 
wheels,  iron  racks  have  been  placed  in  front  of  the  gates,  which 
are  9  ft.  in  diameter.  The  penstock  openings  through  the  bulk¬ 
head  are  8  ft.  in  diameter,  the  inlet  ends  being  enlarged  to  a 
diameter  of  9  ft.  The  penstocks  rest  upon  a  concrete  web  and 
cross-wall  arrangement  and  are  inclined  at  an  angle  of  about  45 
deg.  along  the  hillside.  One  of  these  penstocks  is  provided 
for  each  gate,  and  at  its  lower  end  connects  directly  with  a 
pair  of  water-wheels  located  in  the  power  house. 

These  wheels,  each  pair  of  which  will  develop  under  a  total 
head  of  125  ft.  5,000  horse-power,  will,  as  they  are  now  in¬ 
stalled,  have  a  head  of  138  ft.  at  low  water  with  lake  full,  or  a 
13-ft.  greater  head  than  they  were  designed  for. 

As  the  water  comes  down  through  the  penstocks  from  the 
forebay  gates  it  divides  on  each  pair  of  wheels,  half  acting  in 
one  direction  along  the  shaft  against  one  wheel,  the  other  acting 
in  an  exactly  opposite  direction  along  the  shaft  and  against  the 
other  wheel ;  yet,  through  the  influence  of  the  directing  curves 
of  the  small  gates,  controlled  by  the  governor,  the  entire  body 
of  water  tends  to  rotate  the  shaft  in  one  direction. 

Resides  having  a  governor,  each  w'heel  is  provided  with  two 


FIG.  7. — INSIDE  OF  RESERVOIR  BEFORE  BEING  FLOODED. 


relief  valves  to  prevent  damage  through  “water  hammer.” 
These  valves  are  arranged  to  discharge  into  the  tail  race.  The 
wheels  and  generators  are  set  on  a  massive  concrete  foundation, 
and  there  is  very  little  vibration  when  they  are  all  running  at 
full  speed. 

The  power  house  is  a  well-lighted,  thoroughly-ventilated  build¬ 
ing,  180  ft.  long  and  54  ft.  wide.  Along  the  north  side  of  the 
building  there  are  13  arched  windows  8  ft.  x  14  ft. ;  two  such 
windows  and  a  door,  12  ft.  x  14  ft.,  on  the  west  side,  which, 
together  with  the  windows  on  the  east  and  south  sides,  admit 
an  abundant  amount  of  light  and  air.  Clusters  of  incandescent 
lamps  have  been  placed  between  the  windows  at  a  height  of  12 
ft.,  and  others  under  them  are  6  ft.  above  the  floor. 

.\  20-ton  electric  traveling  crane,  which  can  be  run  the  full 
length  of  the  building,  facilitates  any  repair  work  that  might 
he  necessary,  and  the  railway  spur  terminates  inside  the  power 
house,  so  that  any  loading  or  unloading  of  heavy  machinery 
can  be  done  by  means  of  this  crane. 

Each  of  the  water-wheel  sets  consists  of  one  pair  of  42-in. 
horizontal  Victor  turbines  of  the  Francis  type.  They  were 
manufactured  by  the  Platt  Iron  Works,  of  Dayton,  Ohio.  A 
friction  brake  is  provided  on  the  end  of  the  water-wheel  shaft, 
of  sufficient  capacity  to  stop  the  wheels  when  gates  are  closed. 
Each  unit  is  provided  with  a  Lombard  type  N  governor. 

The  generators  w-ere  manufactured  by  the  Allis-Chalmers 


Company.  They  are  of  the  ii,ooo-volt,  33-cycle,  revolving-field 
type  and  are  rated  at  2500  kilowatts  each.  A  75-kw  exciter  is 
mounted  on  the  extended  shaft  of  each  generator.  The  guaran- 
feed  regulation  is  8  per  cent  from  no  load  to  full  load,  with  too 
per  cent  power  factor.  Each  generator  is  capable  of  standing  a 
momentary  overload  of  100  per  cent  without  injury.  The  elec¬ 
tricity  is  conveyed  from  the  generator  to  the  motor-operated 
oil  switches  by  means  of  three-phase,  15,000-volt  cables. 

A  rein  forced-concrete  structure,  consisting  of  a  core-wall 
flanked  by  wings  and  surmounted  by  a  gallery,  upon  which  are 
located  switch  cells  and  a  concrete  bus  bar  compartment,  con¬ 
tains  the  high-tension  equipment.  On  the  main  floor  and  im¬ 
mediately  in  front  of  this  gallery  is  located  the  switchboard. 
The  latter  is  composed  of  Monson  slate  panels,  there  being  a 
panel  for  each  generator  and  a  panel  for  each  exciter,  also  a 
line  totaling  panel  and  a  panel  for  the  station  circuits. 

The  remote-control  operating  switches  for  the  oil  switches 
are  located  on  this  switchboard,  as  are  also  the  time-limit  relays 
for  operating  the  trips.  A  basement  underneath  the  switchboard 
provides  ample  room  for  the  location  of  the  field  rheostat  for 
the  generator.  This  basement  is  provided  with  a  ventilating 
shaft  reaching  to  the  top  of  the  building.  Curve-drawing-indi¬ 
cating  wattmeters  are  used  in  connection  with  each  generator. 

On  leaving  the  power  house  the  energy  passes  directl)'  over 
the  Clackamas  River  to  a  transformer  station  located  on  the 
opposite  bluff.  This  building  consists  of  a  series  of  cells  for 
the  accommodation  of  nine  850-kw,  water-cooled,  11,000-33,000 
volt  transformers,  manufactured  by  the  Stanley  Electric  Com¬ 
pany,  and  a  switch  ropm,  in  which  are  located  the  outgoing  line 
switches.  These  switches  are  of  the  Stanley,  6o,ooo-volt,  three- 
pole,  single-throw  type,  and  are  solenoid  operated,  the  control 
switches  being  located  on  the  main  switchboard  in  the  power 
house  on  the  opposite  side  of  the  river. 

The  transformers  are  guaranteed  to  operate  at  57,000  volts, 
Y-connected,  with  grounded  center,  though  at  the  present  time 
the  transmission  voltage  is  33,000.  The  design  of  the  building 
is  such  as  to  provide  ample  space  between  all  wires,  and  each 
wire  is  separated  from  its  neighbor  by  a  concrete  barrier. 
Special  attention  has  been  given  to  the  water-cooling  equipment, 
an  alarm  being  provided  which  will  warn  the  attendant  in  the 
station  aerttss  the  river  in  the  event  of  any  interruption  to  the 
water  supply.  Multiple.x  lightning  arresters  of  the  Genera! 
Electric  make  are  installed  in  the  transformer  station.  A  gal¬ 
lery  for  the  convenient  operation  of  the  disconnecting  switches 
is  also  provided.  The  Cazadero  plant  was  designed  by  Mr 
George  I.  Brown,  at  that  time  chief  engineer  of  the  Oregon 
Water  Power  &  Railway  Company.  The  uncompleted  plant 
was  taken  over  by  the  Portland  Railway,  Light  &  Power  Com¬ 
pany  in  May,  1906.  Mr.  Brown  is  now  vice-president  and 
general  manager  of  the  Jersey  Central  Traction  Company,  of 
Keyport,  N.  J.  He  is  associated  with  Mr.  J.  H.  Morris,  the 
Philadelphia  banker,  whose  firm  financed  the  Cazadero  project. 


British  National  Physical  Laboratory. 

The  committee  which  was  appointed  to  investigate  the  griev¬ 
ance  against  the  British  National  Physical  Laboratory  has  made 
its  report.  An  account  of  the  report  is  given  in  London  Elec¬ 
trical  Engineering  for  March  5.  The  grievance  was  essentially 
based  on  the  complaint  that  the  laboratory  undertakes  com¬ 
mercial  work  outside  of  its  proper  domain.  The  committee 
recommends  that  the  ordinary  testing  of  materials  to  ascertain 
if  they  fulfill  the  requirements  of  contracts  should,  with  cer¬ 
tain  exceptions,  not  be  undertaken  by  the  laboratory,  and 
should  be  left  to  private  practitioners.  On  the  other  hand, 
the  rule  as  to  compulsory  publication  of  the  results  is  to  be 
relaxed.  An  interesting  point  brought  out  in  the  evidence  re¬ 
lates  to  a  request  by  Sir  Joseph  Swan,  that  could  not  be 
granted,  that  the  laboratory  should  undertake  for  him  certain 
investigations  with  regard  to  the  properties  of  certain  refrac¬ 
tory  metals  and  metalloids,  the  results  of  which,  Glazebrook 
said,  might  have  had  a  great  influence  on  the  metallic-filament 
lamp  industry  in  England. 
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Electromagnetic  Force. 

By  a.  S.  McAllister. 

In  connection  with  the  article  by  Mr.  Carl  Hering  in  the  issue 
of  the  Electrical  World  for  March  14,  calling  attention  to 
the  misconception  which  may  result  from  the  usual  statement 
of  the  so-called  “law  of  electromagnetic  induction,”  it  may  be 
well  to  point  out  the  discrepancy  between  certain  well-known 
facts  related  to  electromagnetic  force  and  the  usual  explanation 
thereof  as  found  in  the  modern  treatises  on  electro-physics. 

Experiments  have  proved  conclusively  that  when  a  straight 
conductor  conveying  a  certain  current  is  situated  at  right  angles 
to,  and  within,  a  magnetic  field  of  certain  density,  which  would 
be  uniform  if  the  current  were  not  present,  the  conductor  ex¬ 
periences  a  force,  at  right  angles  to  both  the  field  and  the 
conductor,  equal  numerically  to  the  product  of  the  flux  density, 
the  length  of  the  conductor  and  the  strength  of  the  current, 
all  values  being  expressed  in  proper  units.  In  explanation  of 
this  fact  it  is  usually  stated  that  the  flux  which  surrounds  the 
conductor  locally  causes  an  increase  of  the  flux  lines  on  one 
side  of  the  conductor,  and  a  decrease  on  the  other  side,  and  the 
attempt  of  the  flux  of  the  main  field  to  prevent  the  distortion 
produces  a  tension  in  the  lines  which  acts  as  a  mechanical 
thrust  against  the  conductor.  If  such  an  explanation  were  cor¬ 
rect,  the  mechanical  thrust  would  vary  with  the  distortion  of 
the  main  field,  that  is,  with  the  number  of  lines  surrounding 
the  conductor  locally. 

In  order  to  investigate  in  the  simplest  possible  manner  the 
actual  conditions  that  have  bearing  on  the  accuracy  of  the 
above  explanation,  assume  in  Fig.  i  a  conductor  conveying  unit 
current  at  right  angles  to,  and  within,  a  field  having  a  normal 
flux  density  of  unit  value,  the  force  will  evidently  have  unit 
value  per  unit  length,  as  repeatedly  verified  experimentally.  For 
purpose  of  comparison  with  Fig.  i,  the  conductor  in  Fig.  2 
conveys  unit  current  at  right  angles  to,  and  within,  a  field  of 
unit  flux  density,  and  the  force  again  has  unit  value  per  unit 
length,  although  in  the  latter  illustration  the  conductor  is  of 
much  smaller  diameter  than  that  in  the  former,  so  that  the 
local  flux  surrounding  (and  wdthin)  the  conductor  of  Fig.  2  is 
much  greater  than  is  true  in  Fig.  i.  That  the  local  flux  is 


FIGS.  I  AND  2. — LARGE  AND  SMALL  CONDUCTORS  IN  MAGNETIC  FIELDS 
THAT  ARE  NORMALLY  UNIFORM. 

larger  with  the  smaller  conductor  is  shown  conclusively  by  the 
well-known  fact  that  the  reactance  of  a  transmission  circuit  is 
greater  the  smaller  the  conductor. 

Consider  now  the  conditions  illustrated  in  Fig.  3,  where  a 
conductor  carrying  current  of  unit  value  in  a  field  of  unit  den¬ 
sity  is  placed  within  an  iron  tube ;  the  force  has  unit  value*  per 
unit  length,  although  the  local  flux  is  considerably  greater  than 
in  Fig.  2,  and  correspondingly  greater  than  in  Fig.  i.  If  one 


recalls  the  excessive  reactance  of  an  alternating-current  con¬ 
ductor  when  placed  in  an  iron  pipe  (the  return  conductor  being 
external  to  the  pipe),  he  will  not  question  the  statement  that  the 
local  flux  is  increased  by  the  presence  of  the  iron  tube. 

Referring  to  Fig.  4,  assume  two  thin  flat  conductors  carrying 
equal  currents  in  opposite  directions  to  be  placed  parallel  to 
each  other  and  insulated  by  the  minimum  possible  separation 
of  the  best  possible  .insulating  material.  When  the  current  in 


FIGS.  3  AND  4. — CONDITIONS  FOR  PRODUCING  MA.XIMUM  AND 
MINIMUM  LOCAL  FLUX. 


each  conductor  has  unit  value,  and  the  flux  density  of  the  field 
is  unity,  then  the  force  experienced  by  each  conductor  has  unit 
value,  although  there  is  no  measurable  local  distorting  flux. 
That  the  distorting  flux  is  eliminated  and  the  force  is  not 
affected  thereby  is  proved  beyond  any  doubt  whatever  by  the 
operation  of  compensated-series  motors,  and  of  generators  pro¬ 
vided  with  Ryan  balancing  windings.  It  cannot  be  argued  that 
the  force  exerted  by  each  conductor  is  merely  that  existing  be¬ 
tween  two  parallel  conductors  conveying  currents  in  opposite 
directions,  because  in  the  first  place  the  actual  force  depends 
upon,  and  varies  directly  with,  the  main  field  flux,  and  in  the 
second  place  it  is  exerted  at  right  angles  to  the  small  force  be¬ 
tween  the  two  conductors. 

It  is  improper  to  state  that  the  force  upon  a  conductor  is 
expressible  as  a  certain  value  per  unit  area  according  to  the  den¬ 
sities  of  the  local  flux  and  of  the  normally  uniform  field,  be¬ 
cause  if  such  a  relation  were  true  the  force  on  a  conductor 
would  be  doubled  when  placed  in  proximity  to  a  similar  con¬ 
ductor  carrying  an  equal  current  in  the  same  direction. 

The  above  examples,  illustrating  relations  the  knowledge  of 
which  is  universal,  are  sufficient  to  prove  that,  contrary  to  the 
statements  made  directly  by  many  writers  and  implied  in  every 
known  treatise  on  electro-physics,  electromagnetic  force  is  not 
a  function  of  the  flux  surrounding  (or  within)  a  conductor 
locally;  it  is  related,  however,  to  that  which  tends  to  produce 
local  flux.  The  force  depends  upon  the  local  flux,  but  the  actual 
numerical  value  of  the  force  cannot  be  expressed  solely  in 
terms  of  this  flux;  account  must  be  taken  of  the  mechanical 
arrangement  of  the  conductor  and  its  surroundings,  and  the 
fact  that  the  force  is  not  exerted  on  the  current,  but  on  the 
material,  cannot  be  ignored.  It  is  noteworthy  also  that  the 
force  exerted  on  each  element  of  a  conductor  in  a  normally 
uniform  magnetic  field  depends  solely  upon  the  current  carried 
by  that  element  and  it  is  not  affected  by  the  flux  which  may 
surround  that  element  by  reason  of  its  proximity  to  current 
in  other  elements. 

The  above  outline  does  not  show,  and  is  not  intended  to  show, 
that  the  expression  for  electromagnetic  force,  f  —  H  li,  is 
incorrect;  it  points  out  merely  that  the  usual  explanation  for 
the  relations  indicated  by  this  expression  is  misleading. 
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The  Relation  Between  Iron  and  Copper  in 
Transformers. 

By  M,  Kawara. 

The  design  of  transformers  is  greatly  facilitated  by  the  use 
of  the  accompanying  curves.  The  curves  from  I  to  VI,  inclu¬ 
sive,  have  for  data  the  'amount  of  necessary  copper  per  kilo¬ 
watt,  the  price  of  copper,  of  core  lamination,  the  total  price 
of  copper  and  iron,  the  full-load  efficiency  and  the  lamination 


FIG.  I. — CAPACITY  2  KILOWATTS. 


iron  per  kilowatt.  How  these  curves  were  derived  will  be  ex¬ 
plained  later. 

The  copper-iron  curves  are  very  nearly  hyperbolic.  As  b 


(Fig.  7)  is  increased,  the  length  of  the  core  also  increases,  and 
consequently  the  core  loss  becomes  larger,  but,  at  the  same 
time,  the  mean  length  of  the  windings  decreases,  and  hence  the 


FIG.  3. — CAPACITY  8  KILOWATTS. 


of  transformers.  However,  the  writer  found  that  in  small 
transformers  the  point  of  the  lowest  cost  is  far  from  the  de¬ 
sirable  dimensions.  For  instance,  in  2-kw  transformers,  b  is 
about  eight  times  a  at  that  point  under  the  assumed  conditions. 
The.  highest  efficiency  point  comes  a  little  nearer  to  the  practical 
dimensions,  as  b  is  four  times  that  of  a  at  that  point.  In  larger 
ones,  both  the  lowest  cost  point  and  highest  efficiency  point  lie 


inside  of  the  practical  dimensions,  and  the  points  come  nearer 
together  as  capacity  goes  up.  Of  course,  the  lowest  cost  point 
shifts  as  the  relative  prices  of  copper  and  iron  change.  Hence 
the  cost  curves  must  be  revised  from,  time  to  time. 

The  curves  of  Fig.  7  were  drawn  from  the  six  preceding 


FIG.  5. — CAPACITY  24  KILOWATTS.  FIG.  6. — CAPACITY  32  KILOWATTS. 


ones.  The  meanings  of  the  curves  are  clear  without  any  ex¬ 
planation. 

The  assumptions  made  in  calculating  the  curves  of  Figs,  i  to 
6  are  as  follows : 


Total  number  of  flux  N  »  /sO  X  KW  X  (10)' 
\  4.44  X  60 

Number  of  cycles  per  sec . 

Flux  density  in  core . 

Current  density  in  windings . 

Copper  space  -i-  winding  space . 

Cepper  loss  per  lb.  of  iron . 

Core  loss  per  lb.  of  iron . 

Primary  voltage  . 


. 60 

. 50,000 

1500  circ.  mils  per  ampere 

. =  0.40 

. 1. 00  watt 

. 1. 00  watt 

. . 


Mean  length  per  turn . 4X^c  +  2  ) 

Insulation  between  laminations . 10  per  cent 

Secondary  voltage  .  220 


copper  loss  also  decreases.  These  facts  are  clearly  broiight  out. 
It  is  to  be  noted  that  the  point  of  the  highest  efficiency  falls 
very  near  to  the  point  of  the  lowest  cost  of  material  This  is 
a  very  fortunate  coincidence  for  the  manufacturers  and  users 


Where  o  and  c  have  the  meanings  as  indicated  in  Fig.  8: 
Primary  voltage,  2200;  secondary  voltage,  220, 

Further,  the  core  type  of  transformer  with  square  core  was 
assumed  (Fig.  8).  The  shape  of  the  winding  space  (o  X  b) 


FIG.  I. — MAIN  SWITCHBOARD. 

cases  the  highest  possible  accuracy  is  necessary.  In  any  case, 
the  results  must  be  obtained  without  unnecessary  delay. 

The  problem  in  equipping  such  a  laboratory  is  to  get  such 
an  arrangement  that  approximate  results  may  be  obtained 
quickly,  but  highly  accurate  results  must  be  obtainable  on  oc¬ 
casions.  All  tests  which  are  frequently  repeated  must  be  so 
arranged  for  that  they  may  be  made  without  time  lost  in  mak¬ 
ing  connections.  The  arrangements  should  be  as  flexible  as 
possible  also,  for  many  tests  of  an  unusual  nature  must  be 
made,  as  the  laboratory  is  the  flnal  court  of  appeals  in  any 
disputed  case.  It  is  here  that  the  apparatus  may  be  tried  out 
and  its  limitations  determined. 

The  limit  of  accuracy  in  the  work  is  generally  about  o.i  per 
cent,  though  0.02  per  cent  may  be  obtained  on  some  work. 
By  approximate  results  the  writer  means  results  within  5 


FIG.  2. — VOLTMETER  BENCH. 

from  the  station  storage  battery  at  1 15-230  volts,  three-wire; 
60-cycle,  alternating-current,  110-220  volts,  three-wire;  and  220 
volts  three-phase;  25-cycle,  alternating-current,  single-phase  and 
three-phase.  By  means  of  the  switches  and  the  cord  connec¬ 
tions  on  this  board,  ^y  of  these  circuits  may  be  connected  to 
any  bench  in  either  the  shop  or  laboratory. 

On  bench  No.  i,  in  the  laboratory  (Fig.  2),  is  a  five-point 
switch  and  slide  resistance.  This  apparatus  may  be  connected 
to  any  of  the  voltages  coming  into  the  laboratory,  and  by  its 
means  voltage  variations  from  a  fraction  of  a  volt  to  230  volts 
can  be  obtained.  The  switch  gives  the  large  changes,  and  the 
slide  wire  the  fine  graduations.  In  the  same  figure  is  shown  a 
precision  wattmeter  and  resistance,  and  a  station  voltmeter  in 
for  repairs. 

All  direct-current  instruments  are  checked  against  a  potentio- 


per  cent.  For  example,  comparisons  between  the  standard 
apparatus  in  the  laboratory  are  made  to  0.02  per  cent 
to  0.05  per  cent ;  tests  of  standard  indicating  and 
recording  meters  are  made  to  o.i  per  cent  to  0.2  per 
cent ;  tests  of  station  indicating  meters  are  made  to 
I  per  cent  to  2  per  cent;  measurements  of  magnet  coils  may 
not  be  made  within  5  per  cent.  In  constructing  the  laboratory 
described,  the  above  needs  were  kept  constantly  in  mind,  and 
about  18  months’  work  has  shown  that  the  requirements  are 
filled  satisfactorily. 

The  standardizing  laboratory  of  the  Georgia  Railway  &  Elec¬ 
tric  Company  is  considered  a  branch  of  the  testing  department, 
and  part  of  the  work  consists  in  maintaining  the  indicating  and 
recording  meters  in  the  stations.  There  are  a  large  number 
of  meters  for  direct  current  and  for  25-cycle  and  60-cycle 
alternating  current,  which  range  in  size  from  low-capacity 
portable  testing  instruments  to  meters  for  measuring  the  total 
output  of  the  stations.  The  portable  meters  are  used  by  the 
testing  department,  meter  department  and  repair  shop  for  all 
testing.  The  meter  department  handles  all  of  the  meters  on 
customers’  premises.  As  standards  they  have  both  indicating 
and  recording  meters  for  direct  and  60-cycle  alternating  cur¬ 
rents.  The  repair  shop  repairs  and  adjusts  arc  lamps,  tests  and 
repairs  transformers  used  on  the  distributing  circuits,  and 
maintains  the  station  electrical  machinery  and  companies  mo¬ 
tors.  The  testing  department  makes  miscellaneous  tests  on 
every  part  of  the  system  and  equipment,  and  acceptance  tests 
on  all  new  station  machinery. 

The  standardizing*  laboratory  was  laid  out  for  the  purpose 
of  keeping  all  testing  instruments  in  the  best  possible  condition 
lor  accurate  work,  and  by-  means  of  these  portable  instruments, 
keeping  the  station  meters  within  close  limits.  The  laboratory 
proper  consists  of  one  room  14  ft.  x  27  ft.  There  is  also  a 
work-shop  14  ft.  x  21  ft.  In  the  work-shop  all  of  the  repair 
work  and  coil  winding  are  done.  This  room  contains  a  work¬ 
bench  fitted  with  a  vise,  coil  winder  and  electric  soldering  iron. 
Two  circuits  are  wired  to  this  bench  so  that  rough  testing  may 
be 'done  here.  The  main  switchboard  for  both  rooms  is  in  the 
same  room.  This  switchboard  is  supplied  with  direct  current 
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By  E.  P.  Peck. 

ALABOR.A-TORY  fitted  up  for  central-station  work  is  in 
many  particulars  very  different  from  a  general  labora¬ 
tory.  It  should  be  adapted  to  make  any  measurements 
called  for  in  any  part  of  the  system,  and  should  be  able  to 
make  them  to  a  satisfactory  degree  of  accuracy.  In  some 
cases  approximate  results  are  all  that  are  required.  In  other 


Standardizing  Laboratory  of  the  Georgia 
Railway  Electric  Company. 


pound,  and  that  of  copper  at  20  cents.  Therefore,  smaller 
machines  are  shown  in  a  more  favorable  light  than  in  actual 
cases. 


fig.  8. — TYPE  OF  TRANSFORMER. 


was  varied  from  that  of  square  to  narrow  rectangle,  keeping 
the  product  o  X  &  constant.  In  calculating  the  full-load  effi¬ 
ciency,  the  copper  and  core  losses  only  were  taken  into  con¬ 
sideration.  The  price  of  laminations  was  taken  at  7  cents  per 
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FIG.  3. — POTENTIOMKTER. 

measured  very  e.xactly.  These  instruments  were  sent  to  the 
Electrical  Testing  Laboratories  for  verification  before  being 
accepted. 

The  precision  wattmeter  is  used  for  all  checks  on  wattmeters 


meter  with  its  accompanying  standard  resistances.  The  in¬ 
strument  with  its  galvanometer  and  standard  cell  is  shown  in 
Fig.  3.  The  volt-box  used  for  voltage  measurements  over 
1.5  volts  is  shown  just  to  the  left  of  the  potentiometer.  A 
portable  Wheatstone  bridge  is  also  shown.  For  current  meas¬ 
urements,  a  potentiometer  is  used  with  a  Standard  resistance, 
of  which  there  are  three — o.i  ohm,  .01  ohm  and  .001  ohm. 
With  these,  currents  from  0.5  ampere  to  500  amperes  may  be 


one  bench  is  arranged  specially  for  this  work.  For  direct- 
current  work  there  are  six  cells  of  storage  battery  from  which 
IQOO  amperes  rnay  be  taken  for  a  short  time.  This  battery  is 
arranged  with  a  heavy  multi-point  switch  so  that  any  number 
of  cells,  from  i  to  6,  may  be  used.  The  large  switch  shown 
under  the  bench  at  the  extreme  right.  Fig.  4,  is  connected  to 
the  battery. 

For  heavy  alternating-current  work,  the  transformer  shown 
at  the  left  of  the  same  figure  is  used.  This  transformer  may  be 
connected  to  25  or  60-cycle  circuits,  and  furnishes  current  up 
to  600  amperes.  It  is  connected  to  the  switch  just  to  the  left 
of  the  direct-current  switch  for  the  storage  battery.  A  heavy 
busbar  is  run  above  the  bench  at  the  back,  and  is  arranged  so 
that  instruments  may  be  connected  in  series  with  the  source  of 
current.  This  busbar  is  connected  to  the  switches  under  the 
bench,  and  is  in  series  with  the  current-regulating  devices.  The 
two  handles  shown  projecting  from  the  front  of  the  bench  are 
on  carbon  rheostats.  These  rheostats  may  be  connected  in 
series  or  parallel  by  the  double-throw  switch  shown,  and  with 
two  similar  rheostats  on  the  bench  are  used  to  take  care  of  cur¬ 
rents  up  to  200  amperes.  When  greater  currents  than  this  are 
necessary,  a  strap  is  clamped  on  a  set  of  iron  strips  connected 


FIG.  5. — POTENTIOMETER  AND  STANDARD  RESISTANCES,  AND  MOTOR 
GENERATOR. 


FIG.  4. — HEAVY  CURRENT  BENCH  STAND. 

both  alternating  and  direct  current.  This  instrument  has  coils 
for  5,  20  and  100  amperes,  and  may  be  used  on  voltages  from 
15  to  600  volts.  While  this  is  an  excellent  instrument  and  has 
always  given  satisfactory  results,  it  is  checked  against  the 
potentiometer  before  any  very  important  work  is  done  with 
it.  This  is  done  so  that  there  may  be  no  question  as  to  the 
accuracy  of  the  results. 

.\s  many  of  the  meters  brought  in  are  for  heavy  currents. 


in  parallel  with  the  carbon  rheostats.  By  varying  the  length  of 
the  strips,  rough  current  variations  are  obtained,  and  the  car¬ 
bon  rheostats  give  the  fine  graduations.  On  this  bench,  meters 
from  5  amperes  to  1000  amperes  direct  current  and  5  amperes 
to  500  amperes  alternating  current  have  been  checked.  On  any 
meter  the  current  is  easily  adjusted  to  any  required  value. 

In  order  to  keep  down  the  effect  of  stray  magnetic  fields,  all 
of  the  apparatus  for  heavy  currents  is  arranged  in  one  corner 
of  the  laboratory,  and  indicating  meters  are  kept  as  far  as  pos¬ 
sible  from  the  current-carrying  leads.  When  making  checks, 
heating  errors  are  constantly  watched  for,  and,  if  apparent, 
their  magnitude  is  determined.  In  many  cases  considerable 
time  must  be  given  the  apparatus  to  cool  between  readings. 
Fig.  4  shows  a  large  station  ammeter  and  shunt  connected  in 
circuit  ready  for  checking  against  the  standard  ammeter. 

A  motor-generator  set,  shown  at  the  end  of  the  room.  Fig.  5, 
furnishes  means  for  obtaining  very  steady  current  for  checking 
direct-current  voltmeters.  The  motor  of  this  set,  which  is  of 
Yi  horse-power,  is  run  from  the  same  storage  battery  which 
supplies  the  current  for  ammeter  checks.  The  motor  is  wound 
for  10  volts,  and  will  run  at  greatly  reduced  speed  on  four 
volts;  consequently,  by  changing  the  number  of  cells  connected 
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to  the  motor,  four  different  speeds  may  be  obtained.  The  gen¬ 
erator  is  wound  to  give  600  volts  maximum.  The  field  current 
for  the  generator  is  supplied  from  the  battery  which  drives  the 
motor.  A  slide  resistance,  shown  to  the  left  of  the  potentiom¬ 
eter  at  the  back  of  the  bench  in  Fig.  3,  is  in  series  with  the 
generator  field.  By  means  of  this  resistance  and  changes  in 
speed,  the  voltage  of  the  generator  may  be  changed  by  almost 
imperceptible  steps  from  20  volts  to  600  volts.  Two  sets  of 
binding  posts  are  connected  to  the  generator,  one  set  for  the 
potentiometer  or  s>tandard  meter,  and  the  other  set  for  the  meter 
on  test.  If  the  brushes  and  commutators  are  kept  in  good 
shape,  the  results  obtained  by  this  arrangement  are  all  that 
could  be  wished  for  on  the  class  of  work  for  which  the  set  is 
used. 

A  io,ooo-volt  testing  transformer  is  used  for  making  tests 
on  insulation  cloths,  tapes,  etc.  One  very  simple  but  useful 
piece  of  apparatus  is  a  leveling  board.  This  board  was  neces¬ 
sary  because  the  testing*  benches,  which  were  very  carefully 
leveled  when  made,  have  warped  slightly,  and  it  is  essential 
that  many  meters  be  level  when  in  use.  This  board  is  made 
with  a  horizontal  surface  for  portable  meters,  and  a  vertical 
surface  carefully  made  to  be  perpendicular  to  the  base,  each 
surface  being  about  16  in.  square.  When  the  base  is  made  level 
by  means  of  its  leveling  screws,  the  back  is  vertical,  and  any 
meter  properly  placed  on  the  base  or  back  piece  is  leveled 
ready  for  testing;  The  board  is  made  portable,  for  it  is  often 
handy  to  be  able  to  move  a  meter  around  when  working  on  it. 

For  testing  alternating-current  meters  in  their  place  on  the 
switchboard,  a  small  transformer  has  been  constructed  with  a 
low-voltage  secondary.  This  is  arranged  on  a  base  with  two 
small  carbon  rheostats  and  a  plug  switch.  The  dimensions  are 

10  in.  X  10  in.  x  4*/^  in.  for  the  whole  device,  and  it  weighs 

11  lb.  The  transformer  has  a  ratio  of  about  100:7,  and  may  be 
used  on  either  no  or  220  volts,  25-  or  60-cycle.  With  no 
volts  primary  it  gives  about  eight  volts  on  the  secondary.  This 
device  is  made  for  five  amperes,  secondary,  and  has  ample 
capacity  for  six  single-phase  meters,  if  the  connecting  wires  are 
made  reasonably  short.  As  practically  all  of  the  station  meters 
are  used  with  current  transformers  and  wound  for  five  amperes, 
secondary,  the  little  testing  transformer  is  the  only  loading 
device  needed  in  alternating-current  ammeter  and  wattmeter 
work.  Of  course,  when  the  transformer  is  used  on  wattmeters, 
the  effective  power-factor  of  the  wattmeter  circuit  is  not  unity, 
and  varies  with  each  adjustment  of  the  secondary  circuit;  this 
arrangement  is  thus  not  used  for  exact  work  in  the  laboratory. 
It  has  been  found,  however,  that  the  station  wattmeters,  both 
indicating  and  recording,  when  calibrated  by  this  method  will 
check  on  a  non-inductive  load,  such  as  lamps.  If  anything,  the 
lower  power-factor  is  an  advantage  in  station  work,  for  the 
power-factor  on  a  commercial  load  is  never  unity. 

For  tests  on  meters  with  current  transformers  connected,  and 
for  measuring  the  output  of  generators  on  acceptance  tests,  a 
portable  polyphase  meter  is  used  with  current  transformers. 
For  exact  results,  the  meter  reading  is  corrected  from  a  curve 
obtained  by  checking  against  the  precision  w'attmeter  in  the 
laboratory.  The  meter,  with  its  transformers,  gives  results 
within  I  per  cent  if  used  above  one-third  of  the  scale  read¬ 
ing,  and  for  ordinary  work  no  correction  is  applied. 

A  record  is  kept  of  every  meter  worked  on.  This  record 
shows  the  size,  kind  and  style  of  meter,  the  circuit  used  on,  and 
the  work  done  on  the  meter.  If  a  meter  cannot  be  made  cor¬ 
rect  throughout  its  whole  scale,  a  correction  curve  is  supplied, 
and  a  copy  of  the  curve  is  kept  with  the  other  data  of  the  meter. 
This  record  is  very  useful,  for  the  whole  history,  with  all 
previous  checks  and  repairs,  is  always  at  hand. 

In  the  year  1907,  out  of  371  indicating  meters  rebuilt,  re¬ 
paired  or  calibrated,  only  1.3  per  cent  had  to  be  sent  to  the  fac¬ 
tory  for  repairs.  When  it  is  xemembered  that  a  very  long 
time  is  required  for  a  meter  to  return  from  the  factory,  gen¬ 
erally  more  than  a  month,  it  may  be  seen  that  the  laboratory 
is  a  great  convenience,  for  ordinarily  a  meter  is  not  in  the 
laboratory  over  two  days,  and  in  case  of  slight  repairs,  only  a 
few  hours. 
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Physical  Theory  of  Power  Factor  Meter 
and  Synchroscope. 

By  a.  R.  Dennington. 

The  following  treatment  of  the  action  of  the  power  factor 
meter,  or  phase- angle  meter,  and  the  synchroscope  is  an  analysis 
of  the  field  relations  which  produce  the  deflections  of  the 
pointers,  considered  from  the  standpoint  of  directional  ten¬ 
dencies. 

In  order  to  aid  in  analyzing  the  relations  of  currents  and 
fields  at  different  parts  of  a  cycle,  the  diagrams  shown  below 
may  be  used.  In  Fig.  i  consider  the  diameter  A  B  to  rotate 
about  the  center  of  the  large  circle;  the  portion  included  by 
the  small  circle  will  represent  in  magnitude  the  time-value  of 


FIGS.  I,  2  AND  3. — TIME-VALUE  RF.LATIONS  IN  ONE,  TWO  AND  THREE 
PHASE  CIRCUITS. 


the  current  or  e.m.f.  which  is  being  considered.  The  positive 
values  may  be  considered  to  be  those  cut  from  the  radius  bear¬ 
ing  the  arrow  head,  while  the  negative  values  may  be  taken  as 
those  cut  from  the  opposite  radius.  If  both  current  and  e.m.f. 
are  being  considered  it  is  only  necessary  to  draw  another  small 
circle  D,  having  an  angular  space  displacement  from  C  equal  to 
the  time  angle  of  lag  or  lead.  In  case  the  current  lags  in  time 
behind  the  e.m.f.  the  circle  D  or  current  circle  will  be  placed 
to  the  left  of  the  e.m.f.  circle  C,  and  if  the  current  leads  D  will 
be  at  the  right  of  C,  considering  a  counter  clockwise  direction 
of  rotation.  Fig.  2  shows  the  arrangement  for  a  two-phase 
system,  and  Fig.  3  the  arrangement  for  three-phase  circuits. 

With  these  circular  diagrams  we  shall  trace  the  action  of  a 
power  factor  meter  through  one-half  cycle. 

THE  POWER  FACTOR  METER. 

The  principle  on  which  a  power  factor  meter  operates  is 
essentially  the  same  as  that  of  a  wattmeter.  Consider  the  action 
of  two  wattmeters  having  their  series  coils  in  two  different  lines 
and  their  shunt  coils  connected  between  these  lines  and  the  third 
wire  in  a  three-phase  system;  the  true  power  is  given  by  the 
sum  of  the  readings.  If  the  load  is  balanced  and  the  power 
factor  unity,  the  readings  of  the  two  meters  will  be  equal.  Tn- 


FIG.  4. — RELATION  OF  MAGNETIC  FIELDS.  FIG.  5. — CONNECTIONS  FOR 
THREE-PHASE  POWER  FACTOR  METER. 


Stead  of  having  two  shunt  coils  in  the  two  instruments,  the  two 
series  coils  may  be  arranged  to  act  on  a  single  shunt  coil,  and 
the  same  angular  space  relation  will  be  maintained  by  placing 
the  current  in  the  second  series  coil  at  an  angle  of  120  time 
degrees  with  the  first.  The  method  of  obtaining  the  electrical 
angular  relations  mentioned  is  illustrated  graphically  in  Fig.  4. 
The  relations  of  current  and  e.m.f.  in  a  three-phase  circuit  are 
indicated  by  the  full  lines.  If  connections  to  the  coil  which 
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carries  current  A  be  reversed  and  the  coil  be  mechanically 
placed  so  as  to  act  on  shunt  coil  B  C,  the  time  phase  relations 
indicated  by  C  A'  would  be  produced.  If,  instead  of  the  reversal 
of  current,  which  is  equivalent  to  the  reversal  of  the  coil,  the 
coil  is  made  to  have  an  angular  displacement  of  120  space  de¬ 
grees  ;  with  the  coil-carrying  current  C  it  will  have  a  time-phase 
relation  with  respect  to  pressure  coil  B  C,  as  indicated  by  C  A". 
The  coil-carrying  current  C  and  that  carrying  current  A  will 
0’  80“  eo“ 


FIG.  6. — ROTATIONAL  TENDENCIES  AT  UNITY  POWER  FACTOR. 
FIG.  7. — ROTATIONAL  TENDENCIES,  30  DEG.  LAG. 


then  have  equal  and  opposite  effects  on  the  pressure  coil,  which 
will  have  no  tendency  to  move  as  long  as  the  time-phase  rela¬ 
tions  remain  unchanged  and  the  currents  are  equal. 

With  the  arrangement  and  connections  of  the  coils,  shown  in 
Fig-  5.  the  forces  acting  on  the  movable  element  at  each  angle 
of  30  time  degrees  throughout  one-half  cycle  are  given  in  Fig. 
6  for  unity  power  factor.  When  the  current  in  movable  coil  3 
has  its  maximum  value  the  currents  in  coils  i  and  2  are  equal 
and  opposite,  so  that  the  resultant  field  will  coincide  with  that 
of  3,  as  indicated  by  the  diagram  marked  o®.  When  the  cycle 
has  advanced  30  time-degrees  the  relations  of  the  fields  will 
be  as  shown.  There  is  a  tendency  for  the  movable  coil  to  be 
rotated  in  a  clockwise  direction,  as  indicated  by  the  arrow.  .\t 
60  time-degrees  there  is  a  greater  tendency  for  rotation,  bm 
from  this  point  on  the  tendency  will  decrease  until  at  90  time- 
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FIG.  8. — ROTATIONAL  TENDENCIES,  30  DEG.  LAG.  MOVABLE  COIL  30 
DEG.  FROM  INITIAL  POSITION.  FIG.  Q. — CONNECTIONS 
FOR  SYNCHROSCOPE. 

degrees  it  is  zero.  There  is  then  a  rotational  tendency  in  the 
opposite  direction,  which  continues  with  varying  intensity,  as 
ilkistrated,  until  at  i8o  time-degrees  the  torque  is  again  zero. 
The  same  action  will  be  carried  on  throughout  the  other  half¬ 
cycle,  with  the  result  that  the  movable  coil  will  remain  sta¬ 
tionary. 

Fig.  7  shows  the  rotational  tendencies  when  the  current  lags 


30  time-degrees  behind  the  e.m.f.  The  movable  coil  is  assumed 
in  the  same  position  as  in  Fig.  6.  An  inspection  of  the  figures 
shows  that  there  is  an  unbalanced  tendency  for  the  coil  to 
rotate  in  a  counter  clockwise  direction.  If  the  coil  is  assumed 
to  move  to  a  position  30  space-degrees  from  its  original  position 
the  turning  will  be  as  represented  in  Fig.  8,  which  shows  that 
there  would  be  no  further  rotation. 

Thus  far  the  effect  of  distortion  of  the  current  and  e.m.f. 
waves  has  not  been  considered.  An  examination  of  Fig.  3  will 
show  that,  if  the  e.m.f.  and  current  waves  have  their  maximum 
values  at  the  same  instant,  there  can  be  no  deflection  of  the 
pointer,  because  the  same  relative  conditions  exist  at  all  parts 
of  the  cycle  as  existed  with  a  sine  wave.  However,  if  the 
e.m.f.  and  current  wa>tes  are  dissimilar  the  pointer  tends  to 
take  up  a  space  position  indicating  the  time  angle  between  the 
maximum  values  of  the  curves,  unless  one  of  the  curves  has 
two  maximum  values  symmetrically  located  with  respect  to  the 
maximum  of  the  other.  With  e.iq.f.  and  current  curves,  as 
shown  in  Fig.  ii,  the  pointer  would  indicate  a  space  angle 
somewhat  less  than  the  actual  time-phase  angle  between  the 
maximum  e.m.f.  and  current  ordinates.  The  actual  power  de¬ 
livered  under  the  conditions  assumed  will  also  be  somewhat 
less  than  would  be  indicated  by  the  product  of  the  effective 
values  of  current  and  e.m.f.  The  sum  of  the  products  of  the 
instantaneous  values  of  current  and  pressure  is  greatest  when 
the  small  ordinates  of  pressure  are  multiplied  by  the  small 
ordinates  of  current',  and  the  maximum  values  of  current  and 
pressure  are  also  multiplied  together.  The  tendency  of  the  in¬ 
strument  will  then  be  to  indicate  an  angle,  the  cosine  of  which 
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will  represent  closely  the  correction  factor  necessary  to  take 
account  of  the  wave  distortion. 

Unbalancing  of  the  system  will  result  in  greater  or  less  dis¬ 
crepancy  in  the  reading.  By  using  iron  cores  for  the  series 
coils  and  magnetizing  them  near  the  saturation  point  the  effect 
of  unbalancing  may  be  decreased  without  appreciably  affecting 
the  sensitiveness  of  the  instrument. 

If  all  the  coils  are  stationary,  and  the  movable  element  is 
made  up  of  an  iron  vane,  it  is  evident  that  the  vane  will  tend 
to  take  up  a  position  depending  on  the  resultant  of  the  three 
fields.  If  the  field  shifts  symmetrically  back  and  forth,  as  indi¬ 
cated  in  Fig.  6,  the  pointer  will  remain  in  a  vertical  position. 
If  the  field  does  not  shift  symmetrically  the  pointer  will  move 
until  the  vane  reaches  a  position  giving  no  further  torque.  In 
Fig.  7  the  ultimate  position  of  the  vane  would  be  at  an  angle 
less  than  30  space-degrees,  because  of  the  effect  of  the  field  set 
up  by  the  shunt  coil.  If  this  field  is  made  weak,  in  comparison 
to  the  others,  the  deflection  may  be  increased  to  more  nearly 
the  correct  value,  but  there  must  always  be  sufficient  magnetiz 
ing  force  in  the  pressure  coil  to  prevent  rotation. 

THE  SYNCHROSCOPE. 

In  the  synchroscope  a  rotating  field  is  obtained  by  the  rela 
tions  of  two  fields  of  varying  frequency.  When  the  frequency 
becomes  the  same  the  rotational  force  is  no  longer  present  and 
the  pointer  becomes  stationary. 

Fig.  g  shows  the  essential  elements  of  this  instrument.  ;  The 
main  fields  are  excited  from  the  busbars  through  a  shunt  trans¬ 
former,  and  the  two  coils  on  the  movable  element  are  excited 
from  the  incoming  machine.  In  order  to  get  a  phase  difference 
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as  nearly  as  possible  equal  to  90  time-degrees  a  reactance  is 
connected  in  series,  with  one  coil  and  resistance  in  series  with 
the  other.  At  synchronism  the  field  set  up  by  coil  2  coincides 
with  the  main  field.  The  rotational  tendencies  under  these 
conditions  are  shown  for  a  half-cycle  in  Fig.  10. 

At  the  position  marked  0°  the  currents  in  coils  i  and  2  have 
zero  values,  so  that  there  is  no  tendency  for  the  pointer  to 
move.  At  45  time-degrees  there  is  a  tendency  for  counter¬ 
clockwise  rotation,  but  at  90  time-degrees  this  has  dropped  to 
zero;  at  135  time-degrees  the  torque  is  in  a  reverse  direction, 
while  at  180  time-degrees  it  has  again  dropped  to  zero.  The 
net  turning  moment  for  each  half-cycle  is  zero,  so  the  pointer 
will  remain  stationary  in  a  vertical  position,  being  kept  in  this 
position  by  the  action  of  the  directional  field  2. 

If  the  frequency  of  the  incoming  machine  is  higher  than  that 
of  the  busbars,  the  field  set  up  by  the  movable  coil  is  suc¬ 
cessively  in  advance  of  the  positions  shown  in  Fig.  10  and  the 
result  is  a  rotational  tendency  in  a  clockwise  direction.  If  the 
incoming  machine  has  a  lower  frequency  than  that  of  the  bus¬ 
bars  the  rotation  will  be  in  the  opposite  direction,  because  the 
resultant  field  of  the  movable  coils  will  be 'successively  behind 
the  positions  shown  in  Fig.  10. 

New  Telephone  Patents. 

MULTIPLE  SWITCHBOARD  CIRCUIT.  . 

Common  battery  switchboard  circuits  are  usually  so  designed 
that  multiple  strand  connecting  cords  and  multiple  part  plugs 
are  required.  In  some  instances  a  single  strand  serves  all 
talking  purposes,  but  one  or  more  strands  in  such  cases  have 
been  necessary  in  addition  for  signaling  purposes.  E.  J. 
Burke,  of  Brooklyn,  N.  Y.,  has  now  obtained  a  patent  for  a 
system  using  a  cord  with  but  a  single  strand.  This  strand 
carries  talking  current  only.  The  calling  line  lamp  serves  in 
the  dual  capacity  of  calling  and  supervisory  lamp.  When 
serving  the  former  purpose,  it  is  energized  by  an  intermittent 
current  giving  a  flashing.  For  disconnection  it  responds  to  a 
steady  flow  of  current.  A  single  key-board  lamp  gives  super¬ 
vision  over  the  called  line. 

TELEPHONE  DICTATING  SYSTEM. 

There  have  been  several  recent  patents  pertaining  to  tele¬ 
phone  dictating  systems.  With  these  it  is  proposed  to  accom¬ 
plish  dictation  to  any  one  of  a  group  of  stenographers  without 
the  necessity  of  their  leaving  their  places.  J.  W.  Kelly,  Jr., 
of  Camden,  N.  J.,  has  recently  obtained  a  patent  for  such  a 
system,  embodying  in  addition  the  means  of  intercommunica¬ 
tion  between  the  various  dictating  stations. 

MAGNETO  GENERATOR. 

Harry  Tideman,  of  Menominee,  Mich.,  has  invented  a  com¬ 
bination  hand  generator  for  producing  current  for  a  great  va¬ 
riety  of  possible  demands.  Through  a  cleverly  constructed 
commutator  device  coupled  with  collector  rings,  there  may  be 
obtained  alternating  current,  direct  current,  either  positive  or 
negative  impulses  with  the  generator  short  circuited  during 
the  inactive  period,  or  impulses  with  the  generator  circuit  open 
during  ♦his  period. 

PARTY -LINE  SWITCH. 

• 

There  have  been  brought  out  heretofore  several  different 
systems  of  party-line  working  upon  the  group  plan.  A  num¬ 
ber  of  stations  are  given  individual  lines  to  a  convenient  com¬ 
mon  point  from  which  a  trunk  line  extends  to  the  exchange. 
A  switch  located  at  this  common  point  controls  the  connection 
of  the  various  branches  to  the  trunk. 

Mr.  E.  W.  Smith,  of  New  York  City,  has  patented  a  switch 
for  such  a  system  when  the  branch  lines  do  not  exceed  four. 
Each  branch  is  led  through  an  electromagnet  of  the  switch. 
These  various  magnets  are  spaced  about  the  switch  arm,  and 
this  arm  is  permitted  motion  toward  any  one  of  them.  When 
the  receiver  at  any  branch  is  lifted,  the  magnet  corresponding 
is  energized  and  the  switch  arm  is  deflected  and  opens  the 
circuits  of  all  other  branches. 


C.  W.  Underwood  has  obtained  a  patent  for  an  improve¬ 
ment  on  repeaters.  He  uses  the  usual  telephone  microphone 
principle,  but  finds  that  if  he  supports  his  moving  system  upon 
steel  wires  given  considerable  longitudinal  stress,  the  instru¬ 
ment  is  increased  in  sensitiveness.  The  supporting  wires  cross 
the  line  of  motion  of  the  armature  at  right  angles,  and  they 
are  made  taut  with  straining  screws.  It  is  probable  that  such 
an  arrangement  brings  the  natural  periodicity  of  the  moving 
system  up  near  that  of  the  voice  currents. 

PROTECTOR  AND  SWITCH. 

Mr.  A.  N.  Wright,  of  Jackson  Center,  Ohio,  has  invented 
a  telephone  protector  of  the  plug  switch  type,  with  an  open 
space  cut-out  feature.  The  base  plate  carries  bars  with  plug 
switch  sockets  to  cut  the  station  out  of  circuit.  Between  the 
bars  a  ground  strip  is  run  so  as  to  afford  a  sparking  path  to 
ground.  The  switch  is  merely  a  variation  in  detail  of  the 
old  protector  common  on  telephone  boxes  a  few  years  ago. 

NEW  RECEIVER. 

The  earliest  telephones  employed  a  non-magnetic  diaphragm 
driven  by  an  armature  attached  to  it.  However,  such  instru¬ 
ments  have  been  little  known  since  the  introduction  of  the 
magnetic  diaphragm  which  combines  armature  and  diaphragm 
in  one.  Recently,  however,  H.  G.  Pope,  of  New  York  City, 
has  invented  a  receiver  with  the  armature  and  diaphragm  sepa¬ 
rated.  Fig.  I  shows  a  part  section  of  such  an  instrument.  The 


FIG.  I. — POPE  RECEIVER. 

coil  is  enclosed  in  a  magnetic  shell  and  thus  both  pole  and 
core  are  presented  to  the  armature.  A  rod  passing  through  a' 
hole  in  the  core  drives  the  diaphragm. 

SWITCHBOARD  CIRCUIT. 


In  Fig.  2  is  shown  a  switchboard  circuit  system  for  common- 
battery  working,  patented  by  W.  A.  Fricke,  of  Chicago,  and  as¬ 
signed  by  him  to  the  Monarch  Tel^hone  Manufacturing  Com- 


FIG.  2. — ^FRICKE  SWITCHBOARD  CIRCUIT. 


pany.  It  will  be  noted  that  during  conversation  all  current  for 
the  subscriber’s  line  passes  successively  through  the  line  relay, 
supervisory  relay  and  cut-off  relay  in  series.  When  the  circuit 
is  opened  at  the  hook  switch,  all  become  de-energized,  but  the 
cut-off  relay  becomes  immediately  re-energized  from  the  super¬ 
visory  lamp  circuit. 
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Letters  to  the  Editors. 

Directive  System  of  Wireless  Telegraphy. 

To  the  Editors  of  Electrical  World: 

Sirs  : — I  have  read  with  much  interest  the  article  by  Messrs. 
E.  Bellini  and  A.  Tosi,  in  your  issue  of  Dec.  21,  1907,  on  “A 
Directive  System  of  Wireless  Telegraphy,”  and  also  the  edi¬ 
torial  commenting  thereon.  It  would,  however,  have  been  well 
if  the  values  of  the  intensity  in  the  diagrams  of  Figs.  9  and  10 
were  given  in  microamperes,  since  the  results  would  then  be 
comparative  with  the  investigations  of  others.  Referring  to  the 
editorial  in  your  issue  Oct.  26  on  “Received  Energy  in  Wireless 
Telegraphy”  it  is  very  desirable  to  make  measurements  of  re¬ 
ceived  current  as  far  from  the  transmitter  as  possible.  With 
my  barretter,  which  was  described  in  your  issue  dated  June  30, 
1906,  it  is  possible  to  measure  microamperes  with  the  aid  of 
pointer  galvanometers,  and  over  a  distance  of  more  than  100 
kilometers.  I  believe  Messrs.  E.  Bellini  and  A.  Tosi  have  made 
measurements  in  this  instance  also,  and  it  would  be  very  inter¬ 
esting  to  learn  the  results  they  obtained. 

Budapest,  Hungary.  Bela  Gati. 

Docs  the  Inventor  Get  a  Square  Deal  at 
the  Hands  of  the  United  States 
Government  ? 

7'o  the  Editors  of  Electrical  World: 

Sirs: — The  interesting  article  by  Mr.  H.  Ward  Leonard  on 
this  subject  in  your  issue  of  March  14  is  convincing  because 
Mr.  Leonard  states  facts  and  speaks  from  experience. 

I'he  question  is  a  difficult  one  to  answer.  If  we  look  over 
the  technical  literature  of  the  past  30  years  or  more,  we  find 
repeated  complaints  by  inventors  regarding  the  defective  patent 
laws  and  insufficient  protection,  yet  the  sarrte  conditions  prevail 
to-day.  What  is  the  cause  of  this  state  of  affairs?  Is  it  the 
fault  of  the  government  or  of  the  inventor?  What  are  the 
methods  used  by  the  inventor  to  obtain  the  desired  legislation? 
Has  he  done  anything*  himself  to  remedy  this  trouble  further 
than  writing  articles  in  technical  journals? 

Perhaps  we  may  be  able  to  learn  a  lesson  by  investigating 
the  methods  used  by  others  who  have  succeeded  in  righting 
wrongs.  In  Colonial  times  the  complaints  of  the  colonists 
made  at  the  British  Court  availed  them  nothing.  It  was  neces¬ 
sary  that  they  realized  the  importance  of  their  own  ego.  This 
accomplished,  they  joined  hands  in  the  common  cause  and 
created  a  government  “of  the  people,”  “for  the  people,”  “by 
the  people.”  When  capital  became  oppressive,  labor,  after  long 
suffering,  became  conscious  of  its  own  importance.  It  organ¬ 
ized.  caused  the  making  of  more  equitable  laws  and  influenced 
public  sentiment  in  its  favor.  How  about  the  inventor?  Has 
he  realized  his  ego?  It  is  a  fact  that  as  a  rule  he  is  absorbed  in 
invention  and  neglects  the  most  important  duty — self -protection. 
He  hopes  for  large  returns  from  his  labors  and  his  inventions, 
but  experience  shows  that  others  reap  this  harvest. 

Mr.  Leonard  speaks  of  the  Constitution  and  points  out  de¬ 
fective  conditions  in  our  social  fabric.  This  Constitution  was 
written  by  the  representatives  of  the  people  for  the  people. 
Does  this  not  mean  that  the  government  cannot  take  cognizance 
of  individual  cases,  but  will  take  care  of  the  “people’s”  case? 

We  notice  that  improvements  in  patent  laws  have  been  intr,.  • 
duced  in  the  House  of  Congress  by  the  .American  Bar  Associa¬ 
tion,  whose  members  count,  no  doubt,  into  the  thousands.  They 
are  endeavoring,  from  their  xiezupoint,  to  make  improvements 
and  will  doubtless  be  successful,  because  they  form  a  “self” 
exerting  body.  The  inventor’s  activity  has  consisted  in  spo¬ 
radically  making  an  outcry  of  injustice  done  him.  Does  anyone 
know  how  many  inventors  there  are  in  the  United  States? 
.“^re  they  counted  by  the  hundreds  or  thousands?  How  can 
the  government  know  from  these  individual  utterances  whether 
or  not  they  actually  represent  the  thought  and  suffering  of  a 


large  class  of  its  citizens?  When  the  anthracite  coal  strike 
came  before  the  people  and  the  government  no  one  was  in 
doubt  as  to  the  approximate  num'ber  of  souls  involved  in  the 
struggle.  It  was  evidently  a  people’s  cause  and  the  govern¬ 
ment  took  it  promptly  in  hand. 

Have  the  inventors  of  the  United  States  ever  got  out  of 
their  lethargy?  Not  yet.  It  would  be  to  their  advantage  if 
they  did.  If  they  would  unite  in  a  national  society  for  their 
mutual  protection  and  betterment,  they  would  be  surprised  to 
see  how  quickly  adequate  laws  suited  to  their  needs  would  be 
enacted. 

Let  us  look  for  a  moment  at  the  commercial  side  of  this 
question.  Under  the  present  .laws  an  inventor  of  Exlison’s 
capacity  loses  during  his  lifetime  a  million  dollars,  at  least. 
Other  inventors  of  smaller  capacity,  but  just  as  meritorious  in 
their  way,  have  lost  from  $50,000  to  $250,000.  The  majority 
of  inventors  get  initiated  into  commercial  life  by  losses  vary¬ 
ing  from  $500  to  $20,000.  In  this  latter  category  belong  also 
authors  and  composers.  The  latter  sees  his  works  used  by 
the  automatic  musical  instrument  makers  without  recognition 
or  compensation.  However,  they  have  an  organization  with 
headquarters  in  Pittsburg,  and  their  grievance  will  doubtless 
be  speedily  adjusted.  , 

The  manufacturer,  especially  the  electrical  manufacturer,  car¬ 
ries  on  his  books  a  special  fund  of  from  $3,000  to  $15,000  to 
cover  legal  attacks  upon  his  firm,  which  he  knows  may  come 
even  though  he  does  not  deserve  them.  The  policy  of  some 
large  corporations  is  to  “manufacture”  patents  for  the  purpose 
of  crushing  or  discouraging  small  producers,  by  suing  under 
the  apparent  right  of  such  patent  that  had  no  justification  for 
existence  in  the  first  place.  Should  the  court  comprehend  the 
technical  truth  involved  (which  sometimes,  but  rarely,  happens) 
after  a  litigation  extending  over  a  number  of  years,  the  legal 
expenses  imposed  on  the  small  manufacturer  are  not  compen¬ 
sated,  but  remain  his  loss. 

Under  such  conditions  would  not  the  individual  inventor  fare 
a  great  deal  better  by  joining  in  a  common  cause,  even  if  the 
necessary  expenses  might  involve  a  yearly  fee  of  from  $5  to 
$10,  or  even  more?  What  can  not  an  organized  band  of  intelli¬ 
gent  men  accomplish?  Look  at  the  example  of  the  300  Spartans 
at  Thermopylae — at  the  signers  of  the  Declaration  of  Inde¬ 
pendence!  In  each  case  but  a  handful  of  men.  The  inventor, 
instead  of  exerting  himself,  hopes  for  a  detis  ex  maehinu  to 
perform  a  miracle  for  his  special  benefit.  To  succeed,  it  be¬ 
comes  necessary  to  show  our  government  that  the  inventors 
are  a  large  body  of  men  in  sympathy  whh  this  move¬ 
ment.  Better  patent  laws  and  business  methods  on  a  higher 
moral  plane  may  be  the  result  of  the  united  efforts  of  an 
organization  of  American  inventors. 

St.  Louis,  Mo.  Ludwig  Gutman'n. 


To  the  Editors  of  Electrical  World: 

Sirs: — I  read  with  great  pleasure  the  article  by  Mr.  H.  Ward 
Leonard,  in  your  issue  of  March  14  entitled,  “Does  the  In¬ 
ventor  Get  a  Square  Deal  at  the  Hands  of  the  United  States 
Government?”  and  believe  that  hosts  of  inventors  will  agree 
with  the  author’s  ideas.  I  wish,  however,  to  call  attention  to 
some  other  points  relating  to  the  same  subject  on  which  Mr. 
Leonard  does* not  touch. 

United  States  letters  patent  do  not  show  whether  the  patentee 
or  assignee  has  any  real  right  to  manufacture  the  article 
patented.  While  the  features  of  the  invention,  which  are 
covered  more  or  less  broadly  by  the  claims,  are  protected,  as  a 
rule  there  are  many  details,  and  even  parts  of  the  invention, 
which  are  not  claimed.  It  is  very  important  to  know  the  status 
of  these  as  they  may  seriously  interfere  with  other  patents. 
Usually,  however,  it  is  impossible  to  learn  this  from  the  patent 
specification,  or  even  after  examining  all  of  the  correspondence 
of  the  patent  attorney  with  the  Patent  Office.  There  may  be 
considerable  controversy  over  particular  claims;  sometimes  the 
examiners  yield,  and  sometimes  the  inventor  has  to  cancel  or 
modify  some  claims,  with  the  result  that  he  is  wholly  uncertain 
whether  he  can  manufacture  the  thing  or  not,  even  if  he  obtains 
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finally  a  patent  with  a  couple  dozens  of  claims.  In  European 
countries  a  patent  covers  the  whole  scope  of  the  invention  as 
it  is  set  forth  in  drawings  and  specifications,  and  gives  unques¬ 
tionable  rights  to  make  the  whole  device  or  apparatus,  although 
usually  one  claim  is  considered  sufficient  for  the  patent.  If, 
however,  the  invention  interferes  in  its  main  part  with  some 
other  invention,  but  has  nevertheless  some  patentable  features, 
then  there  is  issued  a  subordinate  patent  which  cannot  be  worked 
independently. 

There  appears  to  be  some  misunderstanding  as  to  the  relative 
value  of  claims.  An  inventor  may  get  very  broad  claims  and 
then  find  that  other  inventors  have  been  granted  patents  on 
similar  inventions,  but  with  limited  claims,  although  involving 
the  same  principle.  On  the  other  hand,  an  inventor  may  be 
allowed  claims  so  broad  as  to  cover  more  than  he  actually  in¬ 
vented.  There  is  also  danger  in  laying  too  much  stress  in  the 
value  of  wording  of  claims,  as  pointed  out  by  Mr.  H.  Ward 
Leonard.  Simple  and  apparently  unimportant  words  may  some¬ 
times  invalidate  the  value  of  a  patent. 

I  fully  agree  with  Mr.  Leonard  that  the  present  patent  sys¬ 
tem,  while  originally  intended  to  benefit  the  inventor,  now 
works  in  the  interest  of  the  manufacturer  for  the  following 
reasons :  First,  because  it  is  easy  to  contain  a  patent  claiming 
unimportant  changes  and  details ;  second,  because  the  inter¬ 
ference  proceedings  are  unjustly  troublesome  and  expensive. 
Owing  to  the  present  patent  situation  manufacturers  can  safely 
disregard  the  rights  of  inventors,  boldly  using  their  inventions, 
and  obtain  patents  for  unessential  modifications. 

Evaxs\  iLi.K,  L\it.  J.  Nikonow. 


Why  Wooden  Poles  Break  Above  Ground. 


To  the  liditors  of  Electrical  World: 

Sirs: — Following  the  lines  of  Mr.  C.  B.  Smith’s  article  on 
the  above  subject  in  your  issue  of  Feb.  29,  1908,  if  certain  as¬ 
sumptions  are  made,  the  selection  of  a  pole  for  a  given  load 
(horizontal  and  concentrated  at  the  end)  depends  only  on  the 
diameter  at  the  top,  and  is  independent  of  the  height.  These 
assumptions  are  as  follow's  : 

A  uniform  taper  for  all  poles,  determined  by  the  growth  of 
the  tree  itself,  and  taken  as  1/90  in.  on  a  diameter  per  inch  of 
height.  A  maximum  compressive  stress  in  the  outer  fiber  of 
900  lb.  per  square  inch,  which  is  about  one-sixth  of  the  ulti¬ 
mate  for  chestnut  or  cedar,  the  compressive  strength  of  wood 
being  less  than  its  tensile. 

Using  Mr.  Smith’s  notation,  the  equation 


f  =  -P  - 

.0982  td  -f 

(1) 

has  a  maximum 

value  of 

when 

1-51  F 
td- 

(2) 

II 

(3) 

Substituting  in  (2)  /’  =  9oo,  t  =  i/go  and  solving 
there  results 

for  d 

d  =  .z?&VF 

(4) 

and  in  (3)  t = 

1/90  there  results 

.1:  =  ASd 

(5) 

Thus  from  (4)  a  pole  for  a  load  of  425  lb.  should  be  8  in. 
across  the  top;  and  from  (s)  the  danger  section  or  the  place 
where  it  would  fail  is  30  ft.  from  the  top,  if  this  were  at  or 
above  ground,  and  at  the  ground  if  below  it. 

It  is  interesting  to  consider  the  stresses  graphically.  In  Fig.  1 
B  is  the  contour  of  this  pole  drawn  to  unequal  horizontal  and 
vertical  scales,  and  curve  fb  the  unit  fiber  stress  at  points  along 
the  pole.  Its  equation  is 

-  ^  4320y 


having  a  maximum  of  900  lb.  at  x  =  360  in.  =  30  ft.  Contour  A 
is  that  for  the  ideal  pole;  and  fa  the  corresponding  curve  of 
fiber  stress,  which  is  uniform  and  equal  to  900  lb.  Contour  A 
is  obtained  from  Mr.  Smith’s  equation 
Fx  =  .c()S2dx‘f 

by  substituting  f  =  900,  F  =  425  and  solving  for  x 
X  =  .2o8dx* 

It  is  a  cubic  parabola  lying  wholly  within  B  and  tangent  to  it  at 
the  danger  section.  This  section  is  located  at  a  distance  from 

the  top  x  =  —  or  at  a  distance  as  determined  by  the  taper  such 
2t 

that  the  diameter  at  this  section  is  3/2  that  at  the  top. 

All  the  material  between  contours  B  and  A  is  wasted,  and 
contributes  nothing  to  the  strength  of  the  pole.  From  this  it  is 


evident  that  a  sectional  cylindrical  pole  will  contain  the  least 
material  if  its  contour  approximates  that  of  A  by  steps,  as  for 
contour  C. 

Some  of  the  above  statements  are  also  given  by  Mr.  W.  T. 
Ryan  in  the  issue  referred  to. 

Philadelphia,  Pa.  Carl  P.  Nachod. 


Synchronous  Generators  in  Switzerland. 

To  the  Editors  of  Electrical  World: 

Sirs: — In  connection  with  Mr.  W.  L.  Walter’s  interesting 
paper  presented  at  the  meeting  of  the  A.  1.  E.  E.,  held  on 
Feb.  14,  I  wish  to  call  the  attention  of  your  readers  to  the 
electrical  plants  of  the  Rheintalische  Binnenkanal,  in  Switzer¬ 
land,  which  are,  so  far  as  I  know,  the  only  ones  of  some  im¬ 
portance  utilizing  synchronous  generators  in  Europe.  In  your 
Digest  of  Dec.  7,  1907,  a  mention  of  these  plants  occurs. 

There  are  three  central  stations  separated  by  a  distance  of 
about  three  miles  and  operating  in  parallel.  Two  of  them  are 
equipped  each  with  two  three-phase  induction  generators  and 
the  third  one  with  three  synchronous  generators  which  pro¬ 
duce  a  current  of  10,000  volts  and  50  cycles.  The  total  turbine 
power  available  is  1750  horse-power  (7  X  250  horse-power). 
Only  the  three  turbines  driving  the  synchronous  generators 
have  regulators  in  service.  It  should  be  noted  that  the  dis¬ 
tributing  system  does  not  supply  energy  to  synchronous  motors 
and  has  a  power  factor  of  only  0.8. 

The  plants  have  been  in  regular  service  more  than  two 
years,  and  operate  in  a  very  satisfactory  manner.  The  sim¬ 
plicity  with  which  these  machines  can  be  thrown  in  parallel  is 
especially  appreciated.  All  of  the  practical  special  measures, 
made  in  this  case  with  respect  to  parallel  operation,  current 
distribution,  etc.,  are  in  conformity  with  the  theoretical  pro- 
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visions.  The  Maschinenfabrik  Oerlikon  designed  and  installed 
all  the  electrical  part  of  the  above  staitions  and  is  at  present 
equipping  two  more  plants  with  synchronous  generators. 
Zurich,  Switzerland.  M.  Yazidjian. 


Looping  vs.  Cutting  Theories  of  Electro¬ 
magnetic  Induction. 

To  the  Editors  of  Electrical  World: 

Sirs  : — I  have  read  with  the  greatest  interest  Mr.  Carl 
Hering’s  very  valuable  article  on  the  “Loop  vs.  the  Cutting 
Lines  of  Force  Laws!’  in  your  issue  of  March  14.  I  concur 
very  heartily  in  the  opinion  which  he  appears  to  hold,  that  the 
cutting  conception  is  more  fundamental  than  the  linking  one. 

The  very  ingenious  experiment,  illustrated  by  the  figure  on 
page  559,  does  not,  however,  it  seems  to  me,  necessarily  furnish 
an  instance  of  the  breaking  down  of  the  loop  law.  In  that  ex¬ 
periment  it  is  assumed  that  the  circuit  through  the  massive 


conductor  C  follows  the  straight  line  joining  the  contacts  B  B, 
A  very  critical  reader  might  ask  for  a  statement  of  grounds 
justifying  that  assumption.  Presumably  the  circuit  is  to  be 
taken  as  the  path  followed  by  the  current;  if  a  current  flows  in 
the  massive  conductor  between  B  B  it  spreads  out,  flowing  in  a 
set  of  stream  lines  (or,  more  correctly,  stream  tubes)  between 
the  contacts  B  B.  As  long  as  the  conductor  is  at  rest,  the 
straight  line  joining  B  B  is  the  central  one  of  such  stream  lines, 
and  as  such  may  presumably  be  taken  as  representing  the  part 
of  the  circuit  -within  the  conductor.  But  just  as  soon  as  the 
conductor  C  begins  to  move,  the  stream  lines  will  be  deflected 
outward  (or  inward),  since  the  self-induction  of  the  circuit 
makes  the  current  tend  to  continue  in  the  same  path,  relatively 
to  the  material  of  the  conductor.  During  motion,  therefore,  it 
would  seem  that  the  straight  line  joining  B  B  could  no  longer 
be  taken  as  the  path  of  the  circuit,  and  the  result  is  that  the 
magnetic  flux  linked  with  the  circuit  does  in  fact  increase  (or 
decrease)  when  the  conductor  moves,  and  does  not,  as  appears 
at  first,  remain  constant. 

University  of  State  of  Florida.  J.  R.  Benton. 


DIGEST  OF  CURRENT  ELECTRICAL  LITERATURE 


Dynamos,  Motors  and  Transformers. 

Train-Lighting  Dynamo. — S.  Iglesis. — An  illustrated  descrip¬ 
tion  of  a  dynamo  of  Iglesis  and  Regner  giving  constant  cur¬ 
rent  at  variable  speed.  It  is  specially  adapted  for  lighting 
trains  and  automobiles.  It  has  only  two  brushes  and  is  said 
to  be  of  very  robust  construction.  The  special  feature  is  the 
use  of  a  movable  primary  frame  which  “balances  the  electro¬ 
magnetic  reactions.”  The  primary  frame  is  mounted  in  two 
bearings  and  has  a  particularly  unsymmetrical  form.  The 
brushes  are  fixed.  When  the  dynamo  is  running  and  generates 
current  the  frame  is  moved  by  electromagnetic  reaction  so  as  to 
assume  in  space  successive  positions  according  to  the  speed  in 
such  a  way  that  “the  couple  corresponding  to  the  electro¬ 
magnetic  reactions  balances  the  couple  due  to  gravity.” — La 
Lumicre  Elec.,  Feb.  29. 

Commutation. — R.  Goldschmidt. — A  reply  to  the  recent 
letter  of  Menges  concerning  the  question  why  the  covering  of 
open  slots  with  thin  iron  pieces  does  not  affect  the  commuta¬ 
tion.  Menges  thinks  the  reason  is  that  the  ordinary  theory  of 
commutation  is.  wrong.  Goldschmidt,  on  the  other  hand, 
thinks  the  reason  is  that  the  iron  becomes  highly  saturated  pro¬ 
vided  it  is  thin  enough.  The  fact  is  that  if  the  iron  is  too 
thick  it  is  harmful. — Lond.  Elec.,  March  6.  Menges  in  his 
reply  maintains  his  original  position. — Lond.  Elec.,  March  13. 

Commutation. — A.  Press. — note  with  reference  to  Gold¬ 
schmidt’s  method  of  covering  open  slots  with  thin  pieces  of 
iron.  The  writer  has  made  some  experiments  with  copper 
strips  placed  over  open  slots  to  improve  the  commutation.  He 
makes  some  further  suggestions  on  Goldschmidt’s  method. — 
Elek.  Zeit.,  March  5. 

Brush  Gear  for  Turbo-Generators. — An  illustrated  descrip¬ 
tion  of  a  pneumatic  brush  gear  used  by  a  British  company  for 
direct-current  turbo-generators.  It  admits  of  the  use  of  a 
smooth  cylindrical  commutator  and  the  use  of  carbon  brushes. 
— Lond.  Elec.,  March  6. 

Lamps  and  Lighting. 

Free  Lamp  Renewal. — H.  N.  Muller. — A  discussion  of  “poor 
light”  complaints  from  the  standpoint  of  the  central-station 
manager.  Such  complaints  are  generally  due  to  four  causes. 
First,  to  an  exaggerated  idea  of  the  proper  illuminating  value 
of  the  units  used  by  the  customer;  second,  to  an  unfavorable 
location  of  lamps,  fixtures  and  surroundings ;  third,  to  low 
voltage;  and  fourth,  to  old  and  inefficient  lamps.  The  last 
cause  is  at  the  bottom  of  most  complaints,  and  the  company 
with  which  the  author  is  connected  found  that  the  free  installa¬ 
tion  and  renewal  of  the  lamps  was  an  effective  remedy  which 


justified  the  great  outlay.  The  system  used  by  the  company 
is  based  on  the  following  principle:  Assuming  a  50-watt  i6-cp 
lamp  to  have  a  useful  life  of  600  hours,  one  l6-cp  or  two  8-cp 
lamps  would  be  issued  for  every  30  kw-hours  billed.  This 
would  make  it  optional  with  the  customer  as  to  which  lamps 
to  renew.  Another  plan,  followed  by  lighting  companies  in 
other  parts  of  the  country,  is  to  provide  each  customer  with  a 
certain  percentage  of  his  installation  in  spare  lamps,  thus 
enabling  him  to  replace  any  burned-out  or  unsatisfactory 
lamps,  the  old  lamps  in  turn  being  placed  in  a  box  and  called 
for  at  regular  periods  by  the  company’s  representatives.  The 
methods  used  by  his  company  are  described.  The  principal 
difficulties  met  with  were  due  to  the  great  variety  of  receptacles 
used  and  to  the  different  voltages  in  use  and  it  was  found 
necessary  to  standardize  the  receptacles  and  to  standardize 
the  voltage.  The  author  remarks  finally  that  an  entirely  new 
situation  has  been  presented  by  the  advent  of  the  high-efficiency 
metallic-filament  lamps  and  that  it  is  very  questionable  whether 
electric-lighting  companies  will  be  able  to  afford  free  renewals 
of  lamps  which  will  cost  100  per  cent  more  for  the  same 
candle-power  with  one-third  the  energy  consumption  and  con¬ 
sequently  one-third  the  revenue. — Elec.  Jour.,  March. 

Enclosed  Flame  Arc  Lamp. — With  respect  to  the  Jandus  re¬ 
generative  enclosed  flame  arc  lamp  recently  described  in  the 
Digest,  a  British  patent  of  Jones  is  interesting  since  it  gives 
the  composition  of  the  paste  inserted  in  the  grooves  of  the 
positive  electrode.  It  is  a  mixture  of  two  parts  of  calcium 
fluoride  (which  alone  would  give  the  arc  a  whitish-yellow 
color)  and  two  parts  of  calcium  tungstate  (which  alone  would 
give  the  arc  a  purple-white  color).  One  part  of  sodium  tung¬ 
state  or  potassium  sulphate  is  added  to  steady  the  arc.  The 
mixture  is  formed  into  a  paste  with  a  suitable  binder,  such  as 
dextrine  solution,  and  laid  in  the  grooves  of  the  positive  carbon. 
The  resultant  light  from  the  arc  is  of  a  brilliant  yellow  color, 
and  the  color  and  brilliancy  are  maintained,  although  the  arc 
is  enclosed. — Lond.  Elec.  Eng’ing,  March  5. 

Tantalum  Lamps  for  Alternating  Current. — note  states 
that  tantalum  lamps,  specially  made  for  alternating-current 
circuits,  are  now  available  in  England.  All  the  lamps  from 
50  to  75  volts,  which  range  in  sizes  from  12  to  32  candle-power, 
are  available  for  alternating  currents,  as  are  also  the  100  to 
130-volt,  25-cp  lamps  and  the  32-  and  50-cp  lamps  for  100  to 
160  volts.  The  i6-cp  lamp  for  from  100  to  120  volts  of  the 
same  specific  consumption,  namely,  1.7  watts  per  British  candle- 
power,  is  recommended  only  for  direct  current,  but  a  i6-cp 
lamp  for  slightly  higher  consumption  (2.2  watts  per  candle- 
power)  is  available  for  alternating  current  at  these  voltages. 
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Another  size  which  is  at  present  available  only  for  direct  cur¬ 
rent  is  that  for  25  candle-power  at  from  140  to  160  volts. 
Better  results  are,  as  a  rule,  obtained  on  so-cycle  circuits  than 
on  those  of  higher  frequency. — Lond.  Elec.  Eng’ing,  March  5. 

Double-Metal  Filament  Lamps. — A  note  on  a  recent  British 
patent  of  Siemens  &  Halske  Company.  A  tantalum  filament  is 
drawn  through  a  solution  of  plastic  mass  consisting  of  a 
chemical  compound  of  another  difficultly  fusible  metal;  for 
instance,  tungsten.  The  coating  thus  obtained  is  reduced  in  an 
atmosphere  of  hydrogen  by  passing  the  coated  filament  through 
a  tube,  which  is  heated  by  an  electric  current,  and  through 
which  hydrogen  is  passing.  The  coating  is  thus  reduced  to  a 
metallic  skin  and  the  final  filament  combines  to  a  certain  de¬ 
gree  the  favorable  properties  of  both  metals. — Lond.  Elec. 
Eng’ing,  March  5. 

Power. 

Flame-Proof  Motor  for  Mines. — One  of  the  difficulties  in 
using  electric  motors  in  mines  is  due  to  the  danger  of  explo¬ 
sion  from  electric  sparks  if  the  mine  happens  to  become 
“fiery.”  The  employment  of  “gas-tight”  motors  has  not  proven 
satisfactory.  The  Felten  &  Guilleaume-Lahmeyer  Company 
has  developed  a  half-enclosed  machine  which  is  protected  on 
the  principle  of  the  Davy  safety  lamp.  The  design  permits 
the  motor  to  be  ventilated,  and  fans  are  attached  to  the  shaft 
to  supplement  the  natural  ventilation.  Any  explosion  inside 
the  gas  is  prevented  from  passing  outward  by  means  of 
screens.  Various  constructions  were  tried,  but  the  “lamini- 
form”  protector  has  proved  the  most  satisfactory.  It  consists 
of  a  number  of  hollow  circular  or  rectangular  metal  sheets 
built  up  one  above  the  other  with  narrow  air  spaces  between 
them.  The  sheets  should  be  of  brass  or  other  non-rusting 
metal. — Lond.  Elec.,  March  13. 

Centrifugal  Pumps. — A.  Bazillac. — An  article  on  high-ten¬ 
sion  centrifugal  pumps.  The  author  considers  Rateau  to  be 
the  originator  of  the  present  system.  Some  results  obtained 
in  practice  are  given. — La  Lumiere  Elec.,  Feb.  22. 

Suction  Gas  Plant. — An  account  of  a  recent  test  of  a  small 
15-hp  suction  gas-producer  plant  under  ordinary  working 
conditions.  The  results,  which  are  given  in  a  table,  are  quite 
satisfactory. — Eng’ing  Record,  March  28. 

Traction. 

Controller  for  Single-Phase  Railways. — C.  Kraemer.— An 
illustrated  article  on  two  systems  of  control  developed  by  the 
Felten  &  Guilleaume-Lahmeyer  Company  for  single-phase  rail¬ 
ways.  In  the  first  system  the  mechanism  is  actuated  by  com¬ 
pressed  air,  in  the  second  it  is  purely  electromagnetic. — Elek. 
Zeit.,  March  5. 

London  Subway. — An  illustrated  article  on  the  progress 
which  has  been  made  with  the  extension  to  the  Kingsway 
tramway  subway  which  is  soon  to  be  opened.  Most  of  the 
new  subway  is  double-track  tunnel,  but  a  short  length  is  com¬ 
posed  of  separate  tubes  for  each  track.  A  simpler  form  of 
conduit  construction  is  used  than  in  the  case  of  the  London 
County  Council  surface  lines. — Lond.  Elec.  Eng’ing,  March  5. 

Corrugation  of  Rails. — A  Manaut. — A  resume  of  former 
investigations  on  this  subject  with  critical  remarks. — La 
Lumiere  Elec..  Feb.  22.  March  14. 

Installations,  Systems  and  Appliances. 

German  Central-Station  Statistics. — The  thirteenth  edition  of 
the  annual  statistical  tables  of  German  central  stations  generat¬ 
ing  electrical  energy  for  light  and  power  purposes  and  using 
pujjlic  streets.  Private  plants  are  considered  in  these  statistics 
only  when  they  supply  energy  for  public  lighting  in  the  same 
town  or  to  towns  in  the  neighborhood.  The  tables  cover  more 
than  75  full  pages,  besides  a  summary,  and  give  statistical 
figures  up  to  April  i,  1907.  All  stations  in  the  same  towm 
which  belong  to  one  company  are  counted  as  one  plant.  Dur¬ 
ing  the  years  1906  and  1907  a  tendency  has  been  manifest  :o 
unite  several  plants  in  one  district  into  a  single  plant.  It 
seems  that  at  present  there  are  about  1700  central  stations  in 
Germany,  although  the  statistical  data  in  the  tables  refer  to 


only  1530  stations.  The  largest  plant  is  that  of  the  Berlin 
electricity  works,  comprising  several  stations,  with  an  aggregate 
rating  of  138,700  kilowatts  and,  if  the  Rummelsburg  plant  is 
counted  in,  150,700  kilowatts.  The  different  electrical  systems 
in  use  are  given  in  the  following  table : 


Number 


of  plants. 

Direct-current  . i,ai7 

Single-phase  and  two-phase..  41 

Three-phase  .  129 

Single-phase  and  three-phase  2 
Direct-current  and  single- 

phase  or  two-phase .  *19 

Direct-current  and  three-phase  116 
Direct  -  current,  single  -  phase 

and  three-phase .  *2 

Unknown  .  2 

Total . 1,530 


Rating  in  kilowatts  of^- 


achines. 

Storage  batteries. 

Total. 

178,169 

64,853 

243,022 

26,201 

JI5 

26,316 

151,123 

•  .536 

•  52,659 

975 

>4 

989 

13,828 

2,838 

16,666 

334,492 

58,146 

392,638 

25,963 

588 

26,551 

730, 75J 

128,090 

858,841 

Each  of  the  groups  marked  with  an  asterisk  (*)  contains  a 
plant  with  monocyclic  generators.  The  storage  batteries  .in  the 
alternating-current  works  are  used  for  excitation  or  station 


lighting.  The  following  table  shows  the  kind  of  prime  movers 
used  in  the  different  plants : 


Steam  . 

Water  power . 

Gas  or  other  internal  combustion  engines 

Steam  and  water  power . 

Steam  and  gas . 

Water  and  gas . 

Steam,  water  and  g.ns . 

Gas  and  wind . 

Electric  energy  bought  in  bulk . 

Unknown  . 


Number  of 
plants. 

. . . .  669 
. . . .  161 

. . . .  210 
. . . .  288 


53 

86 


27 

I 

32 

3 


Kilowatts  of 
machines. 
544.581 
•  6,352 

25.079 

1 16,088 
«5.952 
6,681 
5.263 
10 
745 


Total 


1.530  730,751 


The  above  figure  for  the  rating  of  the  machines  (transfoim- 
ers  or  converters)  in  the  works  buying  electric  energy  in 
bulk  is  too  low,  since  the  rating  for  most  of  these  works  is 
unknown.  Concerning  th^  size  of  the  different  works  the  fol¬ 
lowing  table  gives  information; 


634  plants  have  a  rating  between  o  and  100  kilowatts 

625  plants  have  a  rating  between  101  and  500  kiloivatts 

105  plants  have  a  rating  between  501  and  1,000  kilowatts 

60  plants  have  a  rating  between  1,001  and  2,000  kilowatts 

37  plants  have  a  rating  between  2,001  and  5,000  kiiowatts 

16  plants  have  a  rating  between  5,001  and  10,000  kilowatts 

12  plants  have  a  rating  above  10,000. 

41  unknown. 


Total. .  1,530. 

Of  all  the  1530  plants  1025  are  owned  either  by  the  State 
or  by  municipalities,  501  are  owned  by  private  persons  or 
corporations,  4  unknown.  The  total  connections  to  all  plants 
are  as  follows : 

Number.  Horse-power.  Kilowatts. 

Incandescent  lamps,  each  of  50  watts.  .9,7.16,563  . :  4.sf..'82'>' 

Arc  lamps,  each  10  amp.  or  500  watt-..  .7.S,9i_.  .  •''9,4.st> 

Electric  motors .  552.^62  524.577 

Total . 1.100.S61 


Total  connections,  lamps .  576,284 

Total  connections,  motors .  524.577 

Total . 1,1  uo,S6i 


The  greatest  number  of  plants  opened  in  any  one  year  was 
144  in  1900,  while  98  were  opened  in  1901,  107  in  1902,  122  in 
1903,  117  in  1904.  123  in  1905,  117  in  1906  and  28  during  the 
first  three  months  of  1907. — Elek.  Zeit.,  March  12. 

Current  Rushes  at  Switching. — J.  S.  Peck. — When  transform¬ 
ers  are  connected  to  a  circuit,  there  are  at  times  very  heavy 
rushes  of  current  which  are  sufficient  to  open  circuit-breakers, 
although  the  circuit-breakers  may  be  set  for  a  current  much  in 
excess  of  the  full  load  value.  As  long  as  transformers  were 
made  solely  for  high-frequency  circuits,  rushes  of  current  at 
switching  were  practically  unknown,  and  did  not  become 
noticeable  until  lower  frequencies,  that  is,  from  25  to  33,  came 
into  general  use.  This  was  due  to  the  fact  that  on  high- 
frequency  circuits,  transformers  were  seldom  worked  at  in¬ 
ductions  higher  than  6000  e.g.s.  lines  per  sq.  cm,  while  on  25 
cycles  inductions  of  twice  this  value  were  adopted.  The 
author  shows  with  the  aid  of  diagrams  that  when  a  trans¬ 
former  is  connected  suddenly  to  a  single-phase  line,  the  maxi¬ 
mum  flux  value  obtainable  is  somewhat  less  than  double  the 
normal,  unless  there  is  some  residual  magnetism,  in  which 
event  it  may  be  greater  or  less  than  twice  the  normal,  also 
that  this  maximum  is  obtained  only  when  the  switch  is  closed 
at  the  zero  point  of  the  voltage  wave.  The  maximum  current 
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which  will  flow  will  depend  on  the  permeability  of  the  iron 
at  the  high  induction  and  on  the  ohmic  resistance  of  the  wind¬ 
ings.  With  three-phase  transformers  the  same  phenomena 
occur,  one  phase  reaching  a  higher  induction  than  either  of 
the  others.  Improvements  in  methods  of  ventilation  and  the 
introduction  of  alloyed  steel  with  its  low  losses  make  it  possible 
to  work  now  at  much  higher  induction  than  was  thought 
possible  a  few  years  ago,  and  as  permeabilities  have  not  been 
increased  materially,  it  appears  that  modern  apparatus  is  more 
subject  to  rushes  of  current  at  switching  than  is  that  of  older 
design.  There  has  been  little  or  no  trouble  traceable  to  this 
current  rush  at  the  time  of  switching,  and  it  has  been  plainly 
objectionable  on  account  of  the  occasional  opening  of  a  circuit- 
breaker.  There  are,  however,  two  sources  of  danger ;  first,  to 
the  system,  and,  second,  to  the  apparatus.  The  danger  to  the 
systern  is  that  the  heavy  current  rush  may  set  up  surges  which 
produce  high  voltages  on  certain  parts  of  the  system.  On 
some  systems  there  is  also  likely  to  be  a  sudden  drop  in  volt¬ 
age  at  the  time  of  switching,  which  may  give  an  objectionable 
wink  in  the  light.  The  principal  danger  to  the  apparatus  is 
that  the  coils  may  be  distorted  or  given  severe  shocks,  which 
often  repeated  may  do  serious  damage. — Elcc.  Jour.,  March. 

Emergency  Transformer  Connection. — M.  C.  Godbe. — At  a 
mine  where  some  4000  kilowatts  in  transformers,  designed  for 
88,000  volts  primary  and  460  volts  secondary,  and  3000  horse¬ 
power  in  motors,  w'ere  being  installed,  it  became  necessarj'  to 
furnish  temporary  service  to  some  2300-volt  and  4^-volt  three- 


phase  motors  from  a  4000-volt,  four-wire,  three-phase  line.  It 
was  very  important  that  power  be  furnished  to  these  motors 
before  the  substation  and  permanent  service  were  complete. 
Three  250-kw,  2300  to  460-volt  transformers,  which  were  to  be 
used  to  step  up  from  the  switchboard  e.m.f.  of  460  volts  to 
2300  volts  for  some  motors  operating  a  mile  from  the  substa¬ 
tion,  were  available  and  these  were  temporarily  connected,  as 
shown  in  Fig.  i,  to  the  4000-volt  line  from  which  it  was  per¬ 
mitted  to  take  a  maximum  of  300  kilowatts.  The  primaries 
of  transformers  A  and -5  were  connected  to  the  neutral  and 
lines  I  and  2.  The  secondaries  of  these  transformers  were 
connected  in  “V”  for  460  volts  by  reversing  the  secondary  of 
one  transformer.  For  the  2300-volt  service  three-phase  pow'er 
was  obtained  by  connecting  the  neutral  and  line  3  for  one 
phase.  The  low-tension  side  of  transformer  B  was  used  to 
excite  C,  the  primary  of  which  was  connected  as  shown  to  give 
the  proper  three-phase  relation  with  the  phase  from  neutral 
to  3.  Satisfactory  service  was  furnished  in  this  manner  and 
no  trouble  was  experienced.  The  e.m.fs.  on  the  2300-volt 
motors  were  not  perfectly  balanced  at  full-load,  but  were  not 
enough  out  of  balance  to  give  the  slightest  trouble. — Elec. 
Jour.,  March. 

Protective  Relays. — M.  C.  Rypinski. — A  continuation  of  his 
illustrated  serial  or  protective  relays,  dealing  with  single-phase 
and  polyphase  systems  and  describing  instruments  for  instanta¬ 
neous  action  and  for  definite  time-element  action. — Elec.  Jour., 
March. 


Carbon-Break  Circuit  Breakers. — F.  W.  Harris. — An  article 
giving  details  of  construction  of  carbon-break  circuit  breakers, 
especially  concerning  the  carbons,  the  carbon  arm,  nuts  and 
terminals,  coils  and  calibrations,  bases  and  barriers,  handles 
and  cross  bars. — Elec.  Jour.,  March. 

Rcgulaticns. — A  long  and  detailed  account  of  the  inquiry 
which  is  now  being  held  in  London  before  James  Swinburne 
into  the  objections  raised  to  last  year’s  draft  of  the  Home  Office 
Regulations  on  the  use  of  electricity. — Lond.  Elec.  Eng’ing, 
March  5  and  12. 

Wires,  Wiring  and  Conduits. 

Fuses. — A.  Schwartz  and  W.  H.  N.  James. — The  first  part 
of  an  illustrated  paper  in  which  the  author  discusses  at  great 
length  the  different  points  which  must  be  considered  in  choos¬ 
ing  the  metal  for  a  fuse.  Pure  metals,  such  as  copper,  are 
preferable  to  alloys  on  account  of  constancy  of  composition. 
The  melting  point  of  the  metal  used  determines  the  fire  risk, 
the  method  of  connecting  the  fuse  to  the  fuse  contacts,  and 
the  character  of  the  jacket  material  for  enclosing  fuses.  On 
low'-voltage  circuits  the  resistance  of  the  fuse  forms  a  con¬ 
siderable  portion  of  the  total  resistance  of  the  circuit  and 
therefore  plays  a  not  inconsiderable  part  in  limiting  the  current 
rush  on  short  circuit.  Some  metals  are  non-oxidizable,  while 
on  others  a  skin  or  sheath  of  oxide  is  formed,  which  is  fluid 
at  the  temperature  of  the  fuses  of  the  metal.  Both  these 
kinds  of  metals  may  be  considered  in  the  same  class  and  copper 
and  silver  belong  to  this  class.  With  other  oxidizable  metals, 
such  as  aluminum,  zinc,  cadmium  and  tin  (especially  in  the 
case  of  small  round  wires),  the  oxide  sheath  may  be  sufficiently 
strong  to  hold  all  the  molten  metal  until  vaporization  occurs. 
.\nother  class  is  that  of  oxidizable  metals  for  enclosed  fuses 
in  which  the  oxide  sheath  is  capable  of  combining  with  the 
filling  and  forming  a  sheath  or  tube.  This  class  includes  en¬ 
closed  fuses  with  silicious  fillings  capable  of  combining  with 
the  oxide  sheath  and  of  forming  a  containing  tube  around  the 
arc.  The  mass  of  the  metal  required  for  a  fuse  has  an  effect 
on  the  fire  risk,  the  time  element  and  in  enclosed  fuses  on  the 
diameter  of  the  jacket  employed.  The  authors  then  discuss  at 
length  the  arcing  properties  of  a  fuse.  They  have  studied 
them  in  three  ways.  First,  by  photographing  the  fuse  itself 
where  blowing;  second,  by  observing  the  minimum  length  of 
break  at  which  on  short  circuit  the  character  and  duration  of 
the  arc  is  such  that  little  or  no  damage  is  done  to  the  terminals ; 
thirdly,  by  oscillograms  of  the  current  rush  and  inductive 
pressure-rise  on  short-circuiting  the  fuse.  In  considering  the 
“no-arc”  length  for  enclosed  fuses,  the  following  properties 
of  the  filling  have  to  •  be  taken  into  account :  In  general, 
silicious  fillings  favor  the  formation  of  tubes,  whereas  creta¬ 
ceous  or  chalky  fillings  do  not.  Thus  experiments  show  that 
Calais  sand  and  pumice  form  tubes,  coarse  emery,  fine  emery 
and  crushed  limestone  give  a  slight  formation,  and  Trent  sand 
and  chalk  do  not  form  tubes.  The  specific  heat  and  thermal 
conductivity  of  the  filling  influence  the  results  only  indirectly, 
in  that  they  affect  the  normal  fusing  current  of  the  fuse.  The 
size  of  the  particles  of  the  filling  has  an  effect  on  the  duration 
of  the  arc.  The  more  finely  the  material  of  the  filling  is 
divided  the  more  quickly  is  the  arc  extinguished,  and  conse¬ 
quently  the  pressure  rise  on  an  inductive  circuit  would  be 
high.  This  result  was  obtained  from  a  large  number  of  oscillo- 
granjs  with  various  powders,  both  coarse  and  fine.  The  fine 
powders  seem  to  be  more  effective  in  repressing  the  arc  than 
the  coarse  ones,  owing  to  their  interstices  being  smaller  and  less 
air  being  included.  It  was  found  that  with  fine  powders  the 
minimum  no-arc  length  was  shorter  for  both  tight  and  lopse 
packing  than  with  coarse  powders.  This  points  to  the  presence 
of  air  spaces  in  the  filling  as  having  an  adverse  influence  on 
the  minimum  no-arc  length,  since  the  tightness  of  the  packing 
has  little  influence  in  reducing  the  air  spaces  with  coarse 
powders.  Moisture  in  the  filling  may  not  very  seriously  affect 
the  action  of  the  fuses  as  far  as  the  separation  of  the  arc  is 
concerned,  btit  its  presence  in  enclosed  fuses  is  not  desirable 
since  it  leads  to  corrosion  and  electrolytic  troubles,  particularly 
if  a  contact  difference  of  potential  exists  between  the  wire  or  lug 
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connecting  it  to  the  fuse  contacts.  A  special  form  of  enclosed 
fuse  is  described  in  which  a  special  liquid  enclosed  in  a  small 
glass  tube  is  disseminated  throughout  the  filling  when  the  fuse 
is  subjected  to  a  short  circuit;  the  object  is  to  break  the  arc 
very  quickly,  due  probably  to  its  being  cooled  by  the  evaporation 
of  water.  When  the  fuse  blows  with  a  moderate  overflow  the 
glass  tube  is  not  broken  and  the  filling  remains  dry. — Lond. 
Elec.,  March  6. 

Interior  Wiring. — A  note  on  a  new  system  of  interior  wiring 
in  which  protected  insulated  wires  are  used.  The  two  in¬ 
sulated  wires  are  surrounded  by  a  rigid  tube  of  copper,  brass 
or  iron,  which  fits  tightly  around  the  pair.  This  covering  may 
be  a  seamless  tube,  in  which  case  the  material  can  be  procured 
in  lengths  not  greater  than  22  ft.  If  the  covering  is  rolled 
and  folded,  however,  it  can  be  obtained  in  lengths  of  325  ft. 
if  necessary.  These  tubes  are  very  small  in  diameter,  and  as 
the  metal  covering  is  only  0.3  mm  thick,  they  are  easily  han¬ 
dled  and  bent  to  the  required  shape.  Special  clamp  joints  and 
other  fittings  are  provided,  and  it  is  practically  impossible  for 
moisture  to  get  to  the  insulation.  The  tubes  can  be  laid  on 
the  surface  or  in  the  plaster. — Lond.  Elec.  Eng’ing,  March  5. 

Insulators. — An  illustrated  description  of  an  English  pottery 
making  a  specialty  of  insulators  for  electrical  purposes,  and 
of  the  different  steps  in  their  manufacture. — Lond.  Elec.  Rev., 
March  6. 

Insulators. — G.  Aufossi. — On  a  25,000-volt  transmission  line, 
running  along  the  sea  coast  near  Genoa,  dust  deposits  formed 
on  the  inner  surface  of  the  insulators  so  that  it  became  neces¬ 
sary  to  introduce  a  new  design  of  insulator. — La  Lumiere 
Elec.,  Feb.  29. 

Electrophysics  and  Magnetism. 

Electric  Discharges  Through  Gases. — J.  J.  Thomson. — An 
account  of  the  first  of  a  series  of  Royal  Institution  lectures. 
A  charged  body  supported  on  an  insulator  loses  its  charge 
gradually.  This  is  due  partly  to  leakage  along  the  insulator, 
but  there  is  also  a  loss  through  the  air.  A  review  is  given  of 
various  experimental  researches  on  the  discharge  of  a  charged 
■  body  into  air.  If  air  is  a  conductor  of  electricity,  though  a 
very  poor  one,  the  question  arises,  how  can  the  earth  keep  its 
negative  charge?  The  author  thinks  that  the  rain  is  concerned 
in  this  problem,  falling  rain  being  negatively  charged.  .Another 
thesis  suggests  a  continuous  stream  of  negatively-charged  par¬ 
ticles  coming  from  outside,  from  the  sun. — Lond.  Elec.,  March 
13;  a  longer  abstract  in  Lond.  Eng’ing,  March  13. 

Analogy  Between  Hydrodynamics  and  Electromagnetism. — 
-A.  P.  Wills. — A  theoretical  paper  suggesting  a  variation  of 
the  Bjerknes  analogy  between  hydrodynamic  and  electric  or 
magnetic  fields.  Velocity  in  hydrodynamics  corresponds  to 
field  intensity  in  electromagnetism,  specific  momentum  corre¬ 
sponds  to  flux,  and  density  to  inductivity.  The  hydrodynamic 
system  of  the  analogy  consists  of  a  “fundamental  fluid”  of 
infinite  extent  within  which  there  are  certain  fixed  regions 
called  “fluid  bodies.”  The  “fundamental  fluid”  may  be  con¬ 
sistently  assigned  properties  which  are  analogous  to  those  of 
the  free  ether,  while  the  “fluid  bodies”  may  be  consistently 
assigned  properties  which  are  analogous  to  those  of  the  sta¬ 
tionary  electric  or  the  stationary  magnetic  field. — Phys.  Rev., 
March. 

Electrochemistry  and  Batteries. 

Induction  Furnace. — V.  Engelhardt. — An  illustrated  transla¬ 
tion  in  abstract  of  his  recent  German  paper  on  the  electric 
induction  furnace  and  its  use  in  the  iron  and  steel  industry. — 
Electrochem.  and  Met.  Ind.,  .April. 

Diaphragms. — J.  R.  Crocker. — An  illustrated  article  on  the 
construction  of  diaphragms  for  electrolytic  cells. — Electrochem. 
and  Met.  Ind..  April. 

Indigo. — Chau  mat. — A  paper  on  the  electrolytic  reduction  of 
indigo. — Bull.  Soc.  Int.  des  Elec.,  January. 

Units,  Measurements  and  Instruments. 

Capacity  of  Cables. — F.  J.  O.  Howe. — The  first  part  of  an 
article  on  commercial  capacity  tests  of  cables.  The  usual 


method  is  to  charge  or  discharge,  firstly,  the  cable,  and  second¬ 
ly,  a  standard  condenser  through  a  galvanometer,  the  capacity 
of  the  cable  being  directly  deduced  from  the  two  galvano¬ 
meter  “throws”  obtained  and  the  value  of  the  standard  con¬ 
denser.  This  galvanometer  “throw”  obtained  in  charging  a 
cable  is  really  composed  of  two  parts,  one  due  to  the  passage 
of  the  quantity  of  electricity  required  to  charge  the  cable,  the 
other  part  due  to  the  leakage  of  electricity  through  the  cable 
dielectric,  which  requires  the  continual  passage  of  a  certain 
quantity  of  electricity  through  the  galvanometer  in  order  to 
keep  the  charge  up  to  the  full  potential.  The  correctness  of 
the  results  obtained  by  the  charge  method,  therefore,  depends 
upon  the  relative  value  of  the  charging  and  leakage  currents. 

It  is  found  by  experience  that  the  charge  method  gives  re¬ 
sults  of  sufficient  commercial  exactness  in  the  case  of  rubber, 
gutta  percha  and  jute  cables,  but  for  paper  cable  the  results 
obtained  can  be  four  or  five  times  as  high  as  the  true  capacity 
of  the  cable  measured.  This  error  in  the  case  of  paper-insulated 
cable  does  not  suggest  any  difference  between  paper  and,  say, 
rubber  as  a  dielectric,  but  is  due  simply  to  the  fact  that  in  the 
case  of  paper-insulated  cable  the  leakage  current  can  have  such 
a  value  compared  with  the  charging  current  as  to  make  the 
results  obtained  by  the  charge  method  of  no  practical  value 
whatever.  The  error  becomes  the  greater  the  higher  the  volt¬ 
age  of  a  paper  cable.  In  the  case  of  a  high-tension  paper  cable 
the  capacity  diminishes  with  increasing  paper  thickness,  but  the 
insulation  resistance  keeps  constant  or  even  diminishes,  on 
account  of  the  alteration  of  the  impregnating  compound  which 
becomes  necessary  with  increasing  paper  thickness.  In  order 
to  render  the  cable  flexible  without  splitting  the  paper  insula¬ 
tion,  the  percentage  of  reshi  used  with  resin  or  castor  oil  must 
be  decreased  with  increase  in  paper  thickness  so  that  the  im¬ 
pregnation  becomes  softer  and  more  oily.  An  account  of 
comparative  tests  is  given  in  which  a  high-tension  paper  cable 
was  first  tested  by  the  usual  charge  method  at  100  volts  and 
then  tested  by  the  charging  current  method  at  30,000  volts.  In 
the  latter  case  a  40-000-volt  transformer  was  used  connected 
to  a  generator  giving  an  e.m.f.  wave  closely  approximating  to 
a  sine;  one  terminal  of  the  transformer  was  connected  through 
a  hot-wire  ammeter  to  one  core  of  the  cable,  while  the  other 
two  cores  and  the  lead  sheath  were  earthed,  as  was  also  the 
other  terminal  of  the  transformer.  The  capacity  could  then  be 
quite  accurately  found  from  the  current  in  the  hot-wire  am¬ 
meter  and  the  voltage  applied.  In  this  case  the  usual  charge 
method  with  100  volts  gave  results  more  than  200  per  cent  too 
high.  '  When  testing  capacity  by  the  discharge  method,  six 
tests  on  the  same  cable  may  give  six  different  results,  accord¬ 
ing  to  the  time  of  charging,  and  therefore  due  to  the  amount 
of  polarization  set  up  in  the  dielectric.  Some  manufacturers 
have  concluded  that  the  increase  of  capacity  obtained  by  in¬ 
creasing  the  time  of  charging  shows  that  the  cable  requires 
some  appreciable  time  to  charge  it,  and  they  have  therefore 
adopted  a  standard  time  for  charging  of  from  10  to  30  seconds, 
but  the  present  author  emphasizes  that  this  adoption  insures 
the  introduction  of  the  greatest  possible  error  in  the  results 
obtained.  The  charging-current  method  with  a  high  voltage 
is  reliable  and  quick,  but  is  dangerous  to  the  workman  and 
requires  large  running  machinery.  The  author  has  therefore 
worked  out  another  method  which  is  practicable  for  commer¬ 
cial  purposes  and  which  is  essentially  based  on  the  method  of 
De  Sauty,  the  principle  being  indicated  in  the  left-hand  diagram 
of  Fig.  2.  When  balance  is  obtained  in  the  bridge  using  alter¬ 
nating  current,  the  ratio  of  the  impedance  of  a  to  that  of  b 
equals  the  ratio  of  the  impedance  of  c  to  that  of  d.  If  a  and  b 
are  pure  resistances  and  c  and  d  are  pure  capacities,  then  the 
ratio  of  capacity  c  to  d  equals  the  ratio  of  resistance  b  to  a. 
For  the  first  trials  a  meter  bridge  and  small  induction  coil 
were  used,  a  sensitive  telephone  serving  as  the  current  detector. 
The  apparatus  was  that  used  for  rough  self-induction  tests,  a 
standard  condenser,  however,  replacing  the  variometer,  as 
shown  in  the  right-hand  diagram.  No  silence  was  obtained  in 
the  telephone,  but  a  minimum,  extending,  however,  over  some 
distance.  The  meter  bridge  was  next  replaced  by  a  high- 
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resistance  box  of  the  plug  pattern,  one  coil  of  which  served 
as  one  ratio  arm,  the  remaining  coils  forming  the  other.  The 
range  of  the  minimum  sound  was  thereby  reduced,  but  the 
capacity  values  obtained  were  still  too  low.  The  induction  coil 
was  next  replaced  by  a  three-phase  high-frequency  machine 
having  three-speed  gears  of  500,  800  and  2000  revolutions  per 
minute,  giving  frequencies  of  125,  200  and  500  periods  per  sec¬ 
ond.  This  arrangement  gave  results  much  more  clearly  defined 
as  to  the  minimum  sound  in  the  telephone.  However,  the  re¬ 
sults  obtained  were  still  lower  than  the  true  capacities,  espe- 


FIG.  2. — MEASURING  CAPACITY  OF  CABLES. 

cially  in  the  case  of  the  test  of  three  cores  against  the  lead, 
which,  by  the  way,  was  characteristic  throughout  all  the  tests 
taken  by  the  telephone  method.  This,  therefore,  suggests  that 
the  lowness  of  the  results  obtained  was  due  to  the  difference 
of  insulation  resistance  between  the  cable  and  the  condenser. 
In  order  to  increase  the  sharpness  of  the  tone  in  the  telephone 
the  wave  of  the  high-frequency  e.m.f.  was  made  a  sine  wave 
by  means  of  resonance,  the  connections  being  shown  in  Fig.  3. 
By  this  arrangement  it  was  possible  to  balance  the  resistance 
ratio  very  quickly  and  with  precision.  The  results  obtained, 


FIG.  3. — MEASURING  CAPACITY  OF  CABLES. 

however,  were  still  from  2  to  5  per  cent  lower  than  those 
obtained  by  the  charging-current  method.  The  paper  is  to  be 
concluded. — Lond.  Elcc.,  March  20. 

Resistance  Comparator. — W.  C.  Fisher. — The  conclusion  of 
his  illustrated  article.  He  first  discusses  the  three  possible 
chief  errors  of  his  instrument  which  are  caused  by  ohmic 
difference  per  unit  length,  by  the  position  of  the  sliders  on  the 
slide  wire,  and  by  the  difference  in  the  ohmic  value  in  the  slide 
wire  as  a  whole  and  that  of  the  remainder  of  the  measuring 
circuit.  Concerning  the  comparison  of  resistances  bearing  any 
ratio  to  each  other,  he  remarks  that  if  the  resistances  be  in  the 
ratio  of,  say,  10  to  i,  the  higher  value  may  be  shunted  by  a 
relatively  high  resistance,  and  the  potential  of  a  one-tenth  of 
that  be  compared  with  the  lower  value,  so  bringing  the  balancing 
points  close  to  each  other,  instead  of  one  bring  a  tenth  that 
of  the  other.  Further,  if  this  high-resistance  shunt  be  suitably 
divided  and  adjusted,  it  is  possible  to  bring  both  readings  at 
the  same  identical  balancing  point  on  the  instrument,  in  which 
case  the  exact  shunt  ratio  gives  the  absolute  difference  that 
exists  between  the  two  resistances.  Whether  a  correction  is 
necessary  for  the  shunting  effect  is  governed  by  the  relative 
ohmic  value  of  shunt  and  resistance,  but  in  any  case  it  is,  of 
course,  absolutely  necessary  that  the  shunt  ratio  be  accurate, 
or  its  errors  definitely  known,  so  that  corrections  may  be 
applied.  Galvanometers  useful  for  such  measurements  are 
those  of  DWrsonval  or  Broca.  The  latter  may  be  made  of 
increased  sensitiveness.  Further,  the  D’Arsonval  instrument,  with 
any  given  suspension  and  coil,  has  a  fixed  degree  of  damping, 
period  and  sensitiveness,  while  in  the  case  of  the  Broca  all  three 
can  be  varied  over  very  wide  limits.  The  author  then  de¬ 
scribes  his  design  of  standard  resistance  and  finally  recom¬ 
mends  what  he  calls  the  “ribbon-plotting”  method  of  recording 
results.  Instead  of  collecting  the  results  of  resistance  measure¬ 
ments  in  the  form  of  figpires  in  a  book  he  recommends  to  plot 
them  diagrammatically  on  curve  sheets,  the  ordinates  represent¬ 
ing  parts  in  ten  thousands  or  percentages  of  the  whole  resist¬ 
ance. — Lond.  Elec.,  March  13. 

High-Frequency  Spark  Gap. — J.  Koehler. — A  description  of 


a  spark  gap  which,  as  slioamw  Fig.  4,  consists  of  two  small 
spheres  c  d  about  2  cm  in  diameter  each,  connected  to  the  high- 
tension  supply  (influence  machine  or  induction  coil)  J,  and  two 
larger  spheres,  ab  (about  5  cm  in  diameter),  between  which 
the  high-frequency  discharge  is  obtained  at  2.  Two  small 
hydrogen  flames,  about  5.7  mm  high,  out  of  the  glass  nozzles. 


FIG.  4. — HIGH-FREQUENCY  SPARK  GAP. 


h  i,  are  placed  in  the  auxiliary  gaps,  x  y.  The  hot  gases  of  the 
flames  act  as  conductors  for  the  current,  and  no  sparks  pass 
at  X  and  y.  A  high-frequency  spark,  however,  is  found  to  pass 
at  2,  when  the  influence  machine  is  at  work.  If  the  machine 
is  rotated  slowly  the  sparks  are  intermittent,  but  if  the  speed 
is  raised  sufficiently,  a  bright  line  of  light  results  at  2,  and 
coherer  and  other  experiments  show  that  this  is  composed  of 
high-frequency  oscillations. — Lond..  Elec.  'Engineer,  March  6. 

Meter. — An  official  communication  from  the  Reichsanstak  by 
which  ampere-hour  meters  with  periodic  damping  for  direct- 
current  two-wire  systems,  made  by  a  German  company,  are 
admitted  for  calibration.  The  principle  of  the  instrument  is 
described  and  illustrated.  An  armature  with  three  coils  is 
connected  in  parallel  with  a  constant  resistance  inserted  in  the 
consumer’s  line.  This  armature  rotates  in  the  field  of  a 
permanent  magnet.  The  energy  is  consumed  by  eddy  currents 
in  an  aluminum  disk. — Elek.  Zeit.,  March  5. 

International  Bureau. — C.  E.  Guillaume. — A  paper  on  the 
organization  and  the  work  of  the  International  Bureau  of 
Weights  and  Measures. — Bull.  Soc.  Int.  des  Elec.,  January. 

Telegraphy,  Telephony  and  Signals. 

Radio-Goniometer. — E.  Bellini  and  A.  Tosi. — An  illustrated 
description  of  an  instrument  devised  by  them  for  use  in  direc¬ 
tive  w'ireless  telegraphy.  The  receiving  instrument  consists 
essentially  of  two  primary  coils,  vertical  tp  each  other  and 
wound  on  a  secondary  cylinder.  The  theory,  which  is  some¬ 
what  complicated,  is  given  with  the  aid  of  diagrams.  A  similar 
arrangement  is  used  for  sending  as  for  receiving.  With  the 
receiving  instrument  the  operation  involves  two  steps;  first, 
to  tune  the  apparatus  to  the  wave  length  received ;  and  second, 
to  set  the  apparatus  in  the  direction  of  the  unknown  transmit¬ 
ting  station.  It  is  claimed  that  when  receiving  signals  the 
bearings  of  the  sending  station  can  be  determined  within  one 
degree.  By  taking  bearings  of  two  known  stations  a  ship  at 
sea  can  ascertain  its  position  with  considerable  accuracy.  The 
transmitting  instrument  is  based  on  the  same  principle. — Lond. 
Elec.  Eng’ing,  March  5. 

Wireless  Telegraphy  and  Telephony. — A.  Campos. — The 
author  thinks  that  the  arc  method  of  producing  undamped 
oscillations  for  wireless  telegraphy  and  telephony  is  only  a 
transitory  arrangement  destined  to  be  shortly  replaced  ly 
more  perfect  methods.  He  considers  the  possibility  of  obtain¬ 
ing  a  mechanically-driven  generator  which  will  produce  un¬ 
damped  oscillations  and  replace  the  one  or  other  similar  ai- 
rangement  in  the  Duddell  circuit.  Series  or  shunt  dynamos 
might  be  used  and  on  account  of  the  limited  power  usuall/  re¬ 
quired  dynamos  without  iron  will  probably  be  sufficient  and 
should  correspond  even  better  to  the  most  favorable  conditions. 
— Lond.  Elec.,  March  6. 

Miscellaneous. 

"‘America  Revisited.” — W.  H.  Preece. — A  lecture  before  the 
(Brit.)  Inst.  Elec.  Eng.,  giving  an  account  of  his  visit  to  this 
country  last  year  and  his  impressions  as  to  the  developments 
which  have  taken  place  since  his  previous  visits  in  construe- 
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tional  work  generally  and  especially  in  telegraphy  and  tele¬ 
phony,  electric  lighting  and  railway  electrification.  The  “mes¬ 
sage  load  factor”  in  telegraphy  is  much  better  in  the  United 
States  than  in  England  where  there  is  a  peak  of  telegrams  in 
the  morning  and  another  and  smaller  one  in  the  afternoon. 
The  author  speaks  favorably  of  the  Barclay  method  of  using 
typewriting  machines  at  both  the  sending  and  receiving  ends 
of  a  telegraph  line.  Concerning  the  Rowland  system  he  says 
that  he  was  not  so  much  impressed  with  this  system  as  with 
the  Barclay.  “It  is  more  complicated  and  dearer  to  work.  It 
is  a  mistake  to  imagine  that  speed  of,  working  is  a  great 
desideratum  in  telegraphy.”  In  referring  to  the  revision  and 
increase  of  telegraph  rates  in  this  country  he  asks  “What 
would  they  say  in  England  if  the  postoffice  ventured  to  r.dse 
the  rates?”  With  respect  to  telephony  he  refers  to  the 
much  more  extended  use  of  telephones  in  this  country  than 
abroad.  There  are  used  per  too  population  at  Xew  York  8.12 
telephones,  at  Chicago  7.44  and  Philadelphia  7.41  against  443 
in  Berlin,  2.34  in  Paris,  1.98  in  London  and  1.64  in  Vienna.  .As 
to  the  switchboards  he  remarks  that  the  predominant  feature 


“considerable  trouble  arises  from  the  use  of  the  .\merican 
Morse  alphabet.  The  adoption  of  the  European  code  would 
be  a  wise  movement.” — Lond.  Elec.,  March  20. 

Poincare. — note  on  Henri  Poincare  as  successor  of  Sully- 
Prudhomme  in  the  French  Academy. — La  Lumicre  Elec., 
March  7. 


Insulators  for  High-Voltage  Lines. 

By  F,  M.  Locke. 

The  frame-type  insulator  shown  in  Fig.  i  has  been  designed 
for  lines  of  150,000  volts.  It  will  stand  a  spray  test  of  280,000 
volts,  thus  giving  a  large  factor  of  safety.  It  will  carry  a 
mechanical  load  of  20,000  lb.,  and  can  be  constructed  to  carry 
as  much  more  as  desired  by  increasing  the  eye-beams  and  side 
rods  and  the  bearing  surface  of  the  porcelain;  the  frames  are 
interlocked  like  a  chain  and  the  line  cannot  come  down.  All 
the  porcelain  parts  are  under  compression  and  are  designed  to 
have  a  surface  large  enough  to  carry  the  required  mechanical 
load  with  a  large  factor  of  safety.  Under  an  electrical  test 


remains  the  multiple  board.  In  York  Mr.  Carty  has  in-  this  insulator  does  not  show  the  usual  static  stresses,  and  is 

troduced  what  he  calls  a  “partiaL  multinie  board,"  and  in  extremely  quiet  up  to  the  point  of  arcing,  which  takes  place  be- 


FIGS.  I,  2  AND  3. — INSULATORS  FOR  HIGH-VOLTAGE  LINES. 


London  Sir  John  Gavey  introduced  a  similar  board.  He  docs 
not  believe  in  automatic  switchboards  except  for  small  private 
branch  or  local  exchanges.  “They  are  really  more  costly  to 
work  than  manual  boards,  for  they  want  so  much  highly  paid 
technical  attention.  They  are  certainly  less  reliable.”  He  ex¬ 
presses  his  admiration  of  Gahill’s  telharnionium,  but  says, 
“that  notwithstanding  the  wonderful  eflfect,  he  is  .lot  impressed 
•  with  the  commercial  value  of  this  music,  and  it  doe^  not  seem 
to  be  making  progress.”  In  giving  a  review  of  progress  in 
electric  lighting  he  says  that  “the  Curtis  turbo  alternator  is  in 
great  fashion  in  America,  principally  because  it  is  American, 
and  being  vertical  it  occupied  smaller  space  than  th’  Parsons. 
The  American  is  very  patriotic.  He  often  employs  inferior 
processes  simply  because  they  are  American.”  He  speaks  very 
well  of  the  Electrical  Testing  Laboratory  in  New  York  and 
says  that  the  lamp  tests  made  there  have  improved  the  quality 
of  incandescent  lamps  manufactured  in  the  United  States. 
“They  are  very  much  superior  to  those  manufactured  in  Eng¬ 
land.”  He  then  gives  a  review  of  electric  traction  in  New 
York  City.  Concerning  wireless  telegraphy  he  suggests  that 


tween  the  frames.  .\n  arc  from  lightning  would  take  place 
between  the  frames  and  thus  not  injure  the  insulator.  These 
insulators  are  furnished  in  any  size  for  line  voltages  from 
70,000  volts  up  to  300,000,  with  a  factor  of  safety  of  two  under 
a  spray  test,  and  for  any  mechanical  load  desired.  It  will  be 
observed  that  this  is  the  only  insulator  giving  unlimited  test 
voltage,  unlimited  mechanical  strength  and  an  unlimited  factor 
of  safety  on  all  points.  It  is  designed  for  the  hanging  type,  but 
can  be  supported  at  either  end;  it  can  be  used  horizontally  or 
perpendicularly.  It  is  manufactured  exclusively  by  the  Lima 
Insulator  Company,  Lima,  N.  Y. 

Fig.  2  illustrates  a  450,000-volt,  150-kw  transformer  used  to 
test  the  above-described  insulator;  this  is  installed  at  the  Lima 
Insulator  Company’s  plant  and  was  made  by  the  Central 
Laboratory  Supply  Company,  Lafayette,  Ind.  Fig.  3  shows  por¬ 
celain  bushings  manufactured  by  the  Lima  Insulator  Company 
for  the  Locke  450,000-volt,  150-kw  transformer,  and  is  insulat¬ 
ing  successfully  the  lead  wires.  These  bushings  are  oil-filled 
and  the  holes  through  the  top  caps  are  to  support  the  choke 
coils  at  each  terminal.  They  weigh  about  200  lb.  each. 
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New  Cooper  Hewitt  Mercury  Lamp. 

By  F.  H.  von  Keller. 

One  of  the  problems  that  requires  the  serious  attention  of 
the  engineer  in  connection  with  the  mercury  vapor  lamp  is 
in  starting  it.  In  the  so-called  “tilting-lamp,”  a  conducting 
connection  is  temporarily  formed  between  the  electrodes 
by  tilting  the  tube  in  such  a  way  that  the  mercury  is 
caused  to  flow  along  its  entire  length  and  form  an  uninterrupted 
bridge  between  electrodes.  When  the  stream  breaks,  the  lamp 
lights.  The  tube  is  then  allowed  to  drop  back  into  its  original 
position  by  gravity. 

This  operation  of  tilting  the  tube  is  usually  performed  by 
hand,  but  may  be  performed  by  means  of  an  electromagnet, 
which  renders  the  lamp  automatic.  This  method  is,  for  me¬ 
chanical  reasons,  usually  confined  to  tubes  not  exceeding  21  in. 
in  length.  This  lamp  is  known  as  the  "automatic  tilting  lamp.” 

In  some  cases  it  is  important  that  the  lamps  be  automatic; 
for  instance,  in  installations  where  the  lamps  are  suspended  at 
considerable  height,  or  where  for  other  reasons  it  is  impracti¬ 
cable  to  have  the  operator  tilt  each  lamp.  Therefore  the  type 
of  lamp  shown  in  Fig.  1  has  been  developed.  Here  the  tube, 
which  is  50  in.  long,  is  entirely  stationary  and  subjected  to  no 


Fig.  I  shows  the  arrangement  of  parts.  The  shifter,  in  the 
foreground  at  the  bottom,  consists  of  a  small  glass  bulb  about 
2  in.  long,  provided  with  a  V-shaped  indentation  forming  a 
partial  partition  and  serving  to  separate  the  mercury  with  two 
puddles  forming  the  electrodes.  To  each  one  of  these  puddles 
leads  a  small  platinum  wire  making  connections  with  suitable 
terminals.  The  bulb  is  exhausted  to  a  high  degree  of  vacuum. 
When  the  circuit  is  closed  the  shifter  is  in  such  a  position  that 
the  mercury  forms  a  bridge  connecting  the  two  leading-in  wires 
together.  The  shifter  is  thereupon  turned  upon  its  longitudinal 
axis  by  the  action  of  the  armature,  and  the  partition  divides 
the  mass  of  mercury  into  two  separate  puddles,  thus  breaking 
the  electrical  connection.  When  the  mercury  bridge  is  thus 
severed,  the  shifter  operates  for  a  moment  as  a  small  mercury 
vapor  lamp  started  on  the  tilting  lamp  principle.  However,  the 
amount  of  current  flowing  in  the  shifter  is  limited  by  the  starl¬ 
ing  resistance  to  about  one  ampere  and  the  shifter  therefore 
continues  to  light  only  for  a  fraction  of  a  second  and  is  then 
extinguished.  At  this  instance  the  initial  reluctance  of  the 
shifter  re-establishes  itself,  and  the  current  is  thereby  inter¬ 
rupted  so  suddenly  that  a  high  potential  rise  results. 

The  starting  reluctance  of  the  tube  is  chiefly  due  to  an  in¬ 
herent  characteristic  of  the  negative  mercury  electrode.  Not 
only  does  this  reluctance  assert  itself  when  the  lamp  is  being 
started,  but  it  also  tends  to  re-establish  itself  at  intervals  in 
the  lighted  lamp,  thereby  tending  to  extingpiish  it.  The  fre¬ 
quency  with  which  this  will  occur  increases  with  decreasing 
current.  The  inductance  in  series  with  the  lamp  tube  reacts 
upon  these  impulses  of  the  negative  electrode  with  a  high 
voltage  kick  which  keeps  the  lamp  lighted  continuously  at  its 
current  consumption  of  3.5  amperes.  This  same  inductance, 
however,  maintains  the  current  flow  in  the  shifter  for  a  fraction 
of  a  second,  the  current  in  this  case  being  only  one  ampere. 

When  the  shifter  current  is  interrupted,  there  takes  place  a 
shifting  of  the  current  from  the  shifter  to  the  tube,  i.  e.,  the 
tube  starts.  Hence  the  name  “shifter.”  To  accomplish  this 


FIG.  I. — ARRANGEMENT  OF  PARTS. 


motion  to  effect  starting.  The  initial  discharge  of  current  is 
brought  about  by  applying  a  relatively  high  potential  across  the 
tube  terminals,  thus  breaking  down  the  starting  reluctance  and 
sending  current  at  the  supply  voltage  through  the  tube.  The 
high  potential  is  created  by  interrupting  the  current  through 
an  inductance  coil  in  series  with  the  lamp,  by  means  of  a  quick- 
break  mercury-switch — the  so-called  “shifter.”  This  is  con¬ 
nected  in  series  with  a  starting  resistance  across  the  tube  termi¬ 
nals  (see  Fig.  2).  The  lamp  is  switched  into  circuit  through 
the  inductance  coil,  the  shifter,  the  starting  resistance  and  the 
series  resistance.  The  inductance  coil  actuates  an  armature 
which  thereupon  causes  the  shifter  to  break  connection  and 
open  the  starting  circuit.  The  inductance  is  thereby  caused  to 
create  a  high  potential  across  the  tube  terminals  sufficient  to 
break  down  the  starting  reluctance  of  the  tube. 


shifting  it  is,  of  course,  necessary  that  at  the  instant  of  current 
interruption  the  (re-established)  initial  reluctance  of  the 
shifter  should  exceed  that  of  the  lamp  tube.  For  otherwise  • 
the  induced  voltage-kick  if  sufficiently  high  would  restart  the 
shifter  and  not  the  tube.  The  fact  that  the  tube  does  start 
shows  that  the  initial  reluctance  of  the  shifter  with  a  separa¬ 
tion  of  electrodes  of  in.  exceeds  that  of  the  tube  with  a 
separation  of  electrodes  50  in.,  and  this  strikingly  demonstrates 
that  the  vapor  separating  the  two  electrodes  is  not  the  main  seat 
of  this  reluctance.  This  distinct  quantitative  difference  between 
the  re-established  reluctance  of  the  shifter  and  initial  reluctance 
of  the  tube  is  brought  about  by  an  ingenious  device  applied  to 
the  tube  which  reduces  the  initial  reluctance  of  the  latter  to  a 
large  extent  and  thus  makes  the  starting  possible.  This  device 
is  called  the  starting  band. 
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The  starting  band  is  a  metallic  coating  painted  upon  the  out¬ 
side  of  the  condensing  chamber  at  the  negative  electrode  of  the 
lamp,  and  extending  above  and  below  the  mercury  edge  formed 
inside  of  the  chamber.  It  is  connected  to  the  positive  terminal 
of  the  tube  (see  Fig.  2)  in  such  a  way  that  it  experiences  the 
full  rise  of  potential  against  the  negative  electrode  during  the 
starting  operation.  The  starting-band  thus  forms  one  side  of 
a  condenser,  the  other  side  of  which  is  furnished  by  the  mer¬ 
cury  electrode,  the  glass  serving  as  dielectric.  When  the  high 
voltage  kick  takes  place,  minute  sparks  may  be  observed  jump¬ 
ing  from  the  mercury  surface  to  the  glass  inside  the  bulb. 
As  though  these  sparks  had  punctured  a  highly  resisting  film 
upon  the  mercury  surface,  the  main  current  now  issues  from 
one  or  several  of  these  punctures.  This  result  is  of  a  similar 
nature  as  that  produced  by  the  contact  (tilting)  method;  the 
production  of  conducting  vapor  and  thereby  a  considerable  re¬ 
duction  of  the  negative  electjode  starting  reluctance. 

The  successful  application  of  this  method  is  an  advance  in 
the  art  of  merctlry  vapor  lighting,  for  while  the  automatic 
lighting  of  mercury  vapor  lamps  may  be  brought  about  by 
other  means,  this  is  the  only  method  by  which  the  tube  as  a 
whole  as  well  as  every  part  of  it  remains  perfectly  stationary 
during  the  lighting  process.  The  tube  itself,  naturally  the  most 
fragile  part  of  the  complete  lamp,  is  thereby  submitted  to  the 
least  possible  strain  during  the  starting  operation  resulting  in 
decreased  breakages.  Moreover,  the  tube  remains  comparatively 
simple  in  construction,  is  easily  handled  and  readily  shipped. 

A  lamp  employing  the  above  method  is  shown  in  Fig.  3.  The 
tube  is  of  the  familiar  form  of  Cooper  Hewitt  mercury-vapor 
lamp,  provided  with  the  customary  condensing  chamber  at  one 
end  and  an  iron  positive  electrode  at  the  other  end.  All  the 
auxiliary  apparatus  is  contained  in  a  compact  round  housing, 
from  which  the  tube  holder  is  suspended. 

The  lamp  yields  approximately  800  candle-power  with  a 
current  consumption  of  3.5  amperes  at  no  volts.  Thus  a 
specific  consumption  of  approximately  0.5  watt  per  candle  is 
obtained.  The  light  emitted  is  highly  diffused  on  account  of 
the  great  length  of  tube,  while  the  light  source  itself  is  made 
least  offensive  by  a  relatively  low  intrinsic  brilliapcy. 


Electrolytic  Lightning  Arresters. 

As  the  result  of  experiments  covering  a  number  of  years,  the 
Westinghouse  Electric  &  Manufacturing  Company  has  de¬ 
veloped  the  electrolytic  lightning  arrester  shown  in  the  ac¬ 
companying  illustrations.  It  consists  of  a  number  of  aluminum 


columns  are  enclosed  in  substantial  stoneware  jars.  The  jars 
may  be  mounted  one  upon  the  other  to  form  arresters  for  any 
desired  voltage.  A  gap  on  the  line  side  of  the  electrolytic  ele¬ 
ments,  which  will  withstand  the  normal  voltage  of  the  system, 
breaks  down  with  over-voltage  and  permits  the  surge  to  dis¬ 
charge  through  the  electrolytic  units. 

The  electrolyte  is  dissolved  in  pure  water  and  poured  into  the 
top  of  the  arrester  unit.  It  thus  fills  the  first  tray  and  runs 
over  into  the  second  and  so  on  through  the  column,  the  surplus 
escaping  through  a  hole  in  the  bottom  of  the  containing  jar 
through  the  next  jar,  if  there  be  more  than  one,  to  the  pan  at 


ELECTROLYTIC  LIGHTNING  ARRESTER. 

the  bottom.  The  electrolyte  fills  only  the  trays  and  not  the  jar, 
so  there  is  no  opportunity  for  the  current  to  pass  except  from 
tray  to  tray.  Each  unit  when  placed  in  the  pan  or  on  another 
unit  automatically  makes  contact. 

The  electrolytic  solution  causes  a  very  thin  film  to  form  on 
the  aluminum  plates.  This  film  has  an  apparent  resistance  of 
very  high  value  when  moderate  voltages  are  impressed  upon 
it,  but  when  the  voltage  reaches  a  certain  value,  it  breaks  down 
in  myriads  of  minute  punctures,  making  almost  a  short-circuit. 
.\s  soon,  however,  as  the  voltage  is  reduced  again,  the  punctures 
seal  up  at  once  and  the  original  high  resistance  reasserts  itself. 
These  arresters  are  arranged  for  installation  either  indoors  or 
out,  as  suits  the  conveniem  e  of  the  user. 


FIG.  3. — AUTOMATIC  LAMP  CO.MPLETE. 

plates  pressed  into  tray  form  so  that  when  set  one  within  the 
other,  separated  by  small  insulating  washers,  they  may  be  built 
into  a  column  capable  of  withstanding  high  voltages  and  still 
retain  the  safety-valve  characteristics  of  a  single  plate.  These 
columns  are  made  in  two  sizes,  one  for  voltages  between  4000 
and  7500,  the  other  for  voltages  between  7500  and  15,000.  The 


Load  Equalizing  System. 

The  heavy-load  fluctuations  occasioned  by  the  rolling  mills 
in  the  electrically-equipped  steel  plant  necessitate  either  that 
the  generating  equipment  be  of  a  much  larger  capacity  than 
would  be  necessary  to  carry  the  average  load  of  the  plant  or  that 

special  apparatus  be  provided 
to  care  for  these  sudden  load 
variations.  The  first  condition 
is  evidently  undesirable,  as  it 
not  only  puts  heavy  strains 
upon  the  generating  equip¬ 
ment,  but  also  necessitates  that 
it  be  worked  at  lower  efficiency 
than  if  it  were  run  at  a  steady 
load  at  the  normal  rating  of 
the  machines. 

It  is,  therefore,  particularly 
interesting  to  note  how  this 
undesirable  condition  has  been  eliminated  in  some  of  the  larger 
plants,  and  consequently  a  brief  description  of  the  equipment 
that  has  recently  been  installed  in  the  plant  of  the  Edgar 
Thompson  Works,  of  the  Carnegie  Steel  Company,  merits 
special  mention.  The  chief  cause  of  the  load  fluctuations  in 
this  plant  is  the  operation  of  two  750-hp,  250-volt  motors  on 
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one  of  the  rolling  mills.  The  current  taken  by  these  motors 
often  varies  from  o  to  15,000  amperes  within  a  period  of  a  few 
minutes.  To  prevent  this  from  causing  heavy  load  variations 
on  the  generating  equipment,  a  storage  battery,  consisting  of 
125  elements,  type  R-85  “Chloride  Accumulator,”  manufactured 
by  the  Electric  Storage  Battery  Company,  of  Philadelphia,  to¬ 
gether  with  switchboard  and  two  regulating  boosters,  one  of 
which  is  a  spare  unit,  has  been  installed.  The  battery  has  a 
capacity  of  10,000  amperes  in  regulating  the  ordinary  load 
fluctuations,  and  can  be  discharged  at  a  rate  of  15,000  amperes 
in  time  of  emergency,  having  a  greater  current  output  than  any 
other  individual  battery  installation  in  the  world. 

The  booster  sets,  which  were  manufactured  by  the  Western 
Electric  Company,  have  several  special  features  of  interest. 
Each  set  consists  of  a  motor  direct-connected  to  a  duplex  gen¬ 
erator.  The  generator  is  designed  to  carry  a  maximum  load  of 
900  kilowatts  or  15,000  amperes  at  60  volts,  and  will  carry  any 
current  up  to  15,000  amperes  at  any  voltage  from  o  to  60  with¬ 
out  sparking.  The  maximum  output  of  the  motor  is,  there¬ 
fore,  approximately  1300  horse-power,  having  an  input  of  ap¬ 
proximately  4500  amperes  at  250  volts.  This  load  is  carried  by 
the  motor  without  any  sign  of  sparking  or  heating. 

The  frames  of  both  motor  and  generator  are  horizontally  di¬ 
vided,  and  the  main  poles  are  laminated.  The  auxiliary  pole 
windings  consist  of  copper  bars,  bent  on  edge  and  held  in  place 
by  substantial  bolted-on  lugs.  The  copper  bars  are  spaced  by 
means  of  wooden  blocks,  so  that  a  very  free  circulation  of  air 
is  obtained  around  them,  resulting  in  cool  operation  of  the 
field  winding.  The  armature  is  provided  with  a  commutator  at 
each  end.  The  rocking  rings,  supporting  the  brush-holder  arms, 
are  held  by  means  of  arms  extending  out  from  the  frame. 
The  box  type  of  brush-holder  is  used  on  both  motor  and  gen¬ 
erator.  Each  armature  is  mounted  on  its  own  shaft,  and  the 
two  shafts  are  connected  by  a  solid  flanged  coupling.  Each  set 
has  three  bearings  of  a  size  amply  large  to  insure  cool  run¬ 
ning.  The  sub-base,  which  is  of  the  box  type,  is  grouted  in  on 
the  concrete  foundations. 

Each  booster  is  mounted  over  a  pit  and  all  connections  be¬ 
tween  collector  rings  and  auxiliary  pole  windings  and  the  lines 
are  made  under  the  set  in  the  pit,  so  that  the  two  sets  present 
an  unusually  neat  appearance.  Exciting  current  is  provided  for 
the  generator  by  means  of  two  motor-driven  exciter  sets,  each 
of  which  has  sufficient  capacity  to  take  care  of  both  booster 
sets  when  operating  in  parallel. 

\s  previously  mentioned,  the  generators  have  laminated 
poles,  and  are  also  provided  with  large  clearances  between  the 
pole  faces  and  armature  in  order  to  insure  that  they  will  re¬ 


feeder  panels,  so  that  the  smaller  fluctuations  of  load,  due  to 
cranes,  skip  hoists,  etc.,  are  also  handled  by  the  battery,  giving 
a  practically  constant  load  on  the  generating  equipment  at  all 
times. 

That  this  equipment  has  greatly  improved  the  service  in  this 
plant  is  shown  by  the  fact  that  since  it  has  been  installed  it  has 
been  found  possible  to  cut  off  a  looo-kw  generator  from  the 


FIG.  2. — PART  OF  THE  BATTERY  EQUIPMENT. 


system,  which  means  that  the  plant  is  often  operated  with  less 
than  half  the  generating  equipment  that  was  found  necessary 
before  the  battery  and  booster  sets  were  installed. 


Polyphase  Induction  Motors. 

The  accompanying  engraving  illustrates  the  general  appear¬ 
ance  of  a  5-hp,  three-phase,  60-cycle  induction  motor  of  the 
squirrel-cage  type,  manufactured  by  the  Ideal  Electric  &  Manu¬ 
facturing  Company,  of  Mansfield,  Ohio,  which  embodies  the 
latest  features  of  the  best  European  design.  Two  types  are 
manufactured  in  any  voltage  frequency  or  speed,  the  squirrel- 
cage  type  being  ordinarily  used  where  constant  speed  only  is 
desired,  and  the  form-wound  or  slip-ring  type  where  variable 
speed  or  very  low  starting  current  is  the  consideration.  A 
special  form  of  starter  has  been  designed  for  use  with  the 
motors,  which  is  giving  great  satisfaction.  These  motors  are 
adapted  for  wall  and  ceiling  suspension,  as  well  as  direct-con¬ 
nection  of  machine-tools  and  elevators.  Owing  to  their  peculiar 


FIG.  I. — TWO  BOOSTER  SETS  AND  SWITCHES. 

spond  quickly  to  sudden  demands  for  heavy  currents,  this  be¬ 
ing  one  of  the  principal  features  upon  which  the  successful 
operation  of  the  battery,  with  widely  and  quickly  varying  loads, 
depends. 

Although  the  battery  is  located  near  the  rail  mill,  the  booster 
regulating  coil  is  situated  between  the  generator  bus  and  the 


5-HP  POLYPHASE  I.NDUCTION  MOTOR. 

method  of  ventilation  and  a  special  self-cooling  arrangement 
the  rise  in  the  temperature  on  a  continuous  full-load  run  is  well 
within  the  standard  of  the  A.  I,  E.  E.  The  field  coils  of  the 
stator  are  form-wound  and  very  carefully  insulated,  and  the 
bearings  are  substantial  and  of  the  self-aligning  type,  with  pro¬ 
vision  for  automatic  lubrication. 
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Commercial  Intelligence. 


THE  WEEK  IN  TRADE. — Reports  from  the  various  sec¬ 
tions  of  the  country  show  a  dulness  in  almost  all  lines  of 
trade,  a  seeming  reaction  from  a  period  of  too  rapid  recovery. 
The  jobbing  trade  was  quiet  and  the  retail  trade,  during  the 
last  week,  has  not  held  up  to  the  point  expected.  The  ranks 
of  the  unemployed  have  been  swelled  by  250,000  miners  in  the 
bituminous  coal  fields  from  Pittsburg  west  to  I.owa.  It  is  re¬ 
ported  that  the  operators  insist  on  a  changed  basis  of  cost  of 
production,  in  view  of  the  depression  which  has  prevailed  in 
the  coal  trade  for  a  long  time.  The  decrease  in  the  number  of 
idle  cars,  while  extremely  slow,  is  encouraging,  there  being  a 
decrease  of  5  per  cent  from  two  weeks  ago  and  a  decrease  of 
13  per  cent  from  the  high  point  of  empty  cars  reached  in  Feb¬ 
ruary.  Crop  reports  are  irregular,  owing  to  the  cold  wave 
•which  followed  the  warm  spell.  It  is  conceded  that  the  state 
of  the  iron  and  steel  trade  is  not  so  brisk  as  it  was  a  month  ago. 
Heavy  steel  rails  are  in  light  demand  and  structural  material 
has  but  a  small  market.  Collections  still  continue  backward, 
and  although  money  is  easy,  the  borrowing  demand  is  slight, 
owing  to  lack  of  new  enterprises  and  new  business.  The  suc¬ 
cess  of  railroad  managers  in  reducing  railroad  operating  ex¬ 
penses  in  proportion  to  reduced  earnings  is  an  element  in  the 
business  situation  that  makes  for  optimism,  and  the  monthly 
showings  from  now  on  should  appear  much  better.  Business 
failures  for  the  week  ended  April  2,  according  to  Bradstreet’s, 
were  247,  against  286  of  the  previous  week,  137  in  the  corre¬ 
sponding  week  of  1907,  151  in  1906,  170  in  1905  and  201  in  1904. 
The  relaxation  felt  during  the  week  in  general  trade 
was  reflected  in  electrical  fields.  The  Western  Electric  Com¬ 
pany  for  the  first  quarter  of  1908  reports  goods  billed  equal  to 
about  one-half  the  amount  for  the  corresponding  period  of  a 
year  ago.  The  Westinghouse  Electric  Company  during  the 
last  few  days  has  received  orders  for  too  locomotives  to  be 
shipped  to  various  parts  of  this  country  and  Mexico.  A  repre¬ 
sentative  of  that  company,  who  has  recently  returned  from  a 
Western  trip,  says  that  “business  in  the  West  and  Southwest 
shows  some  improvement.  Consumers  of  electrical  equip¬ 
ment  show  a  greater  willingness  to  buy.  They  are  all  talking 
crops  out  there  and  the  indications  point  to  a  good  harvest.” 
An  Eastern  representative  of  the  General  Electric  Company 
reports  trade  in  a  fair  condition  in  Massachusetts  and  vicinity. 
“There  are  indications  of  improvement,”  he  says,  “both  in  in¬ 
quiries,  orders  and  in  the  general  tone  of  the  business  com¬ 
munity.  People  are  less  timid  and  do  not  clutch  their  money 
with  such  a  rigid  clasp  as  formerly.  The  recovery  in  electrical 
lines  is  slow  in  New  England,  but  it  should  be  remembered 
that  that  section  was  perhaps  as  little  affected  by  the  panic  as 
any  part  of  the  country,  and  consequently  has  less  distance  to 
go  in  getting  back  to  normal  conditions  again.” 

THE  COPPER  MARKET. — Almost  daily  reductions  marked 
the  copper  market  during  the  last  week,  but  the  decline  was 
checked  somewhat  on  Monday,  when  prices  became  a  little 
firmer.  Domestic  consumers  are  quite  willing,  if  the  market 
starts  on  a  too  rapid  upward  turn,  to  withdraw  and  let  the 
market  settle  back  again,  as  happened  on  the  last  upward  move¬ 
ment.  Increasing  business  has  not  forced  them  into  the  market, 
and  they  can  obtain  enough  of  the  metal  for  their  immediate 
needs  at  bottom  prices.  March  sales,  though  in  many  cases 
grossly  exaggerated,  were  undoubtedly  better  than  at  any  time 
since  the  recession  late  in  the  summer  of  1907.  A  leading  cop¬ 
per  producer  estimates  that  about  35,000,000  pounds  of  copper 
were  sold  to  domestic  consumers  during  the  last  month,  and 
there  seems  little  likelihood  of  lower  figures  for  April.  Inquiries 
among  the  larger  electric  interests  show  that,  as  in  past  months, 
no  more  copper  is  being  bought  than  required  for  immediate 
needs.  Copper  exports  for  March  were  21,620  tons,  a  falling 
off  from  February  of  3020  tons,  from  January  of  11,324  tons, 
and  from  December-  of  15,414  tons.  The  average  price  re¬ 
ceived  from  copper  exported  during  February,  according  to  the 
Department  of  Labor  and  Commerce,  was  13.4  cents,  compar¬ 
ing  with  13.5  cents  in  January,  and  23.6  cents  in  February,  1907, 
The  total  exports  from  the  first  of  this  month  were  3920  tons. 


It  is  expected  that  April  will  show  a  decrease  from  March  in 
the  metal  exported,  as  the  foreign  demand  by  consumers  is 
light,  and  the  foreign  dealers  are  well  stocked  with  copper  at 
the  present  time.  Monday’s  prices  on  the  Metal  Exchange  were 


as  follows : 

Lake  . 

Electrolytic  . 

Castings  . 

The  Lpndon  market  was  as  follows : 

Standard  copper,  spot . 

Standard  copper,  futures . 

Noon. 

£  s  d 

.59  5  0 

•  liP  IS  0 

@  I3’/4 
.12)4  @  13 
.12^  @  12)4 

Close. 

£  s  d 

59  a  6 

59  12  6 

Easy. 

Sales  of  futures . 

Extreme  fluctuations  for  the  year : 

Electrolytic  copper,  spot . 

Highest. 

Lowest. 

13^ 

12)4 

Lake  copper,  spot . 

Casting  copper,  spot . 

isyi 

London,  ^ot . 

London,  futures . 

. .  £64  s  0 

£56  10  0 

64  1 0  0 

56  17  6 

London,  best  selected . 

. .  67  10  0 

6100 

Reports  from  Butte  state  that  all  the  properties  of  the 
.Amalgamated  Company,  with  the  exception  of  the  Parrott  and 
the  Neversweat  mines,  are  in  full  operation,  some  of  them  at 
normal  capacity.  The  March  output  of  the  Butte  mines  was 
18,127,250  lbs.  of  copper  from  584,750  tons  of  ore. 

CONSOLIDATION  OF  BRISTOL  COMPANIES.— The 
Bristol  Company,  of  Waterbury,  Conn.,  has  come  under  the 
control  of  Prof.  William  H.  Bristol,  whose  inventions  this 
company  has  been  manufacturing  since  it  was  first  organized 
in  1889.  Prof.  Bristol  assumed  active  charge  of  the  manage¬ 
ment  of  the  business  on  Friday,  March  27,  and  now  owns 
the  majority  interest.  The  business  which  has  been  carried  on 
under  the  personal  name  of  Wm.  H.  Bristol  at  New  York 
will  hereafter  be  combined  with  The  Bristol  Company.  The 
Bristol  Company  was  organized  in  1889  under  the  name  of 
Bristol’s  Manufacturing  Company  to  manufacture  Bristol’s 
pressure  gages  and  Bristol’s  steel  belt  lacing,  for  which  Wm. 
H.  Bristol  had  taken  out  patents.  To  these  were  added  many 
other  inventions  from  time  to  time,  and  in  1894  the  business 
was  incorporated  under  the  name  of  The  Bristol  Company. 
Two  years  ago  Wm.  H.  Bristol  withdrew  from  the  presidency 
of  the  company,  and  since  that  time  has  developed  new  inven¬ 
tions,  including  an  electric  pyrometer  and  patented  smoked- 
chart  recorders.  Another  instrument  which  will  be  soon  put  on 
the  market  is  a  long-distance  electric  thermometer,  designed 
especially  for  indicating  and  recording  refrigeration,  atmos¬ 
pheric  and  drying  temperatures.  The  new  lines  of  Wm.  H. 
Bristol  instruments  supplement  those  of  The  Bristol  Company, 
supplying  a  variety  for  applications  for  which  the  old  instru¬ 
ments  could  not  be  recommended.  For  example,  the  standard 
Bristol’s  recording  thermometers  cannot  be  successfully  used 
for  temperatures  above  600  deg.  F.,  while  the  Wm.  H.  Bristol 
pyrometers  are  being  applied  to  great  advantage  for  the  higher 
ranges  of  temperature,  especially  for  ranges  from  600  deg.  to 
2600  deg.  F.  The  new  lines  of  Wm.  H.  Bristol  pyrometers  are 
fitted  with  special  movements  made  by  the  Weston  Electrical 
Instrument  Company,  and  are  designed  for  extremely  accurate 
measurements. 

CURTIS  TURBINE  BUSINESS. — A  recent  statement  of 
the  General  Electric  Company  shows  that  total  orders  for  Cur¬ 
tis  turbines  to  Dec.  31,  1907,  covered  1096  machines  for  549 
plants  and  aggregating  a  capacity  of  1,075,695  kw.  Of  the  549 
machines,  261  were  for  lighting  and  traction  plants  and  the 
remainder — 288 — for  industrial  plants  and  miscellaneous.  The 
average  capacity  of  all  machines  was  980  kw;  the  average  for 
electrical  generating  plants  was  3778  kw,  and  for  all  other 
plants,  305  kw.  During  the  year  ending  Feb.  i,  1908,  orders 
were  received  for  286,320  kw,  or  more  than  25  per  cent  of  total 
sales  since  the  Curtis  turbine  was  placed  on  the  market. 

ELECTRIC  OPPORTUNITIES  IN  SPAIN.— A  British 
Consul,  writing  from  Spain,  states  that  there  are  good  oppor¬ 
tunities  in  that  country  for  electrical  undertakings.  Nearly 
all  of  the  Spanish  towns  of  any  size  have  a  fair  service  of 
•  public  and  private  lighting,  but  there  is  still  opportunity  for 
much  improvement  and  further  development. 
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ELECTRIC  TURRET-TURNING  GEAR— The  contract 
for  the  electric  turret-turning  gear  of  the  U.  S.  S.  Delaware, 
now  under  construction  at  Newport  News,  has  been  awarded 
to  the  Cutler-Hammer  Manufacturing  Company  of  Milwaukee. 
This  company  designed  and  built  the  electric  turret-turning 
gear  installed  in  the  port  after  turret  of  the  Indiana,  the  crew 
of  which  holds  the  world’s  record  for  marksmanship — 10 
shots  in  two  and  a  half  minutes,  all  hits. 

MARCH  MOTOR  BUSINESS  DOUBLED.— Mr.  O.  F. 
Conklin,  chief  engineer  of  the  Robbins  &  Myers  Company,  in 
speaking  of  business  conditions,  said  that  at  the  Springfield,  O., 
factory  no  men  had  been  laid  off,  no  hours  reduced,  no  wages 
cut  and  furthermore  that  they  have  practically  no  stock  on 
hand,  being  well  sold  up.  The  New  York  office,  of  which  Mr. 
C.  W.  Kragh  is  manager,  had  during  March  of  1908  more  than 
doubled  the  sales  of  March  last  year. 


Financial  Intelligence, 


THE  WEEK  IN  WALL  STREET.— The  uncertainty  dis¬ 
played  by  the  market  during  the  week  seems  to  indicate  that 
the  high  level  for  prices  has  been  reached,  for  the  present,  at 
least,  and  reflects  the  aspect  of  the  commercial  world,  where  it 
is  becoming  evident  that  the  prosperous  times,  while  certain  to 
return  eventually,  are  not  coming  back  with  any  marked  rush. 
While  the  market  showed  no  distinct  weakness,  yet  its  fluctua¬ 
tions  indicated  that  there  w'as  considerable  profit-taking  going 
on  which  developed  more  or  less  heaviness  in  standard  stocks, 
such  as  the  steel  stocks  and  copper  shares.  The  reduction  from 
6  'to  5  per  cent  of  the  dividend  on  the  common  shares  of 
Atchison  also  had  a  depressing  effect  upon  the  market,  and  the 
methods  of  marketing  Yukon  gold  were  a  reflection  on  men 
whose  reputation  has  been  above  reproach  in  financial  circles. 
The  difficulties  of  the  Erie  Railroad  was  the  chief  theme  of 
Wall  Street,  and  the  trouble  which  that  railroad  had  in  com¬ 
pleting  plans  for  meeting  its  obligations,  undoubtedly  was 
largely  responsible  for  the  unsettled  condition  of  the  market. 
Positive  developments  during  the  week  were  the  Supreme 
Court’s  decisions  in  railroad  rate  cases.  President  Roosevelt’s 
conservative  message,  and  the  anti-trust  laws  amendments. 
Rates  on  day-to-day  loans  on  the  Stock  Exchange  dropped  to 
I  per  cent  during  the  week,  the  lowest  figure  reached  since 
Sept.  23,  indicating  the  accumulation  of  money  and  the  reluc¬ 
tance  of  bankers  to  let  go  of  funds  for  anything  other  than 
temjwrary  loans.  The  general  dulness  which  characterized  the 
week  continued  on  Monday,  and  trading  fell  off  to  midsummer 
levels.  Closing  prices  were  as  follows : 


NEW  YORK. 


Mar.  31 

.MlCh .  7Va 

All-Ch.  pfd . 

Amal.  Cop .  60  VJ 

.Km.  D.  T .  39* 

Am.  Loc .  45 

.\m.  Loc.  pfd.  . .  93^4 
Am.  Tel  &  C’bl.  50* 

Am.  T.  &  T _ 10854* 

B.  R.  T .  46 

Gen.  Elec . 126 

Hud.  R.  Tel. . . .  — 


Shares 
Apr.  6.  sold. 
7^*  J.iio 
>7  56  300 

56  H  209,495 

39*^  - 

43  ^ 

SO* 

10854 
4554 
125* 


*4,475 

1,200 


34.500 

1,100 


Shares 

Mar.  31.  Apr.  6.  sold. 
Int.-Met.,  com. .  7^  7^  1,000 

Int.-Met.,  pfd..  20  i8%*  1,400 

Mackay  Cos. _ 57*  57*  100 

Macks^  Cos.  pfd.  6254  65  516 

Met.  St'.  Ry...i  17*  17*  - 

N.Y.  &  N.J.  Tel.  102  100*  25 

Steel,  com . 34  3354  358,100 

Steel,  pfd . 9854  97 X  23,028 

W.  U.  T .  S3  51  2,900 

West’h,  com. . . .  51^4  55  8,700 

West’h,  pfd....  80  6o*  300 


BOSTON. 

Shares  Shares 

Mar.  31.  Apr.  6.  sold.  Mar.  31.  Apr.  6.  sold. 

.^m.  Tel.  &  Tel.  109  10954 - Mass.  E.  R.  pfd.  47  — - 

Comb’lnd  Tel...ios54  —  -  Mex.  Tel.  pfd..  sH  —  - 

Edison  EL  111.  .204  — - New  Eng.  Tel’p.  1095^  108  - 

Gen.  Elec .  12654  12654 - W’st  Tel.  &  Tel.  7  654  - 

Mass.  Elec.  Ry.  10  io54 - W.  T.  &  T.  pfd.  6254  6254  - 

PIllLAnELPHIA. 

Shares  Shares 

M  ar.  31.  .\pr.  6.  sold.  Mar.  31.  .\pr.  6.  sold. 

.4^m.  Rys .  42)4  42^  -  Phila.  Elec .  yW  7^4 - 

Elec.  Co.  of  Am.  9  9’i  - - Phila.  R.  T .  1754  17  - 

Elec.  Stor.  B’ty.  28  29  -  Phil.a.  Traction.  86  —  - 

E.  S.  B’ty  pfd. .  —  — - 

CmC.VGO. 

Shares  Shares 

Mar.  31.  .\pr.  6.  sold.  Mar.  31.  Apr.  6.  sold. 

Chica^  City  Ry.  149  155 - Met.  Elec.  Com.  16  17  - - 

Com. Edison  ...  92  92  - - —  National  Carbon.  59  57 - 

Chicago  Subw’y,  i854  i854  — —  Nat.  Carbon  pfd.  107  107  - 

Chicago  Tel  Co.  ti6f4  115^ - 

•Last  price  quoted. 

•Shares  sold  are  for  week  March  3o-.\pril  4. 


MECHANIC’S  LIEN  ON  WHITNEY  COMPANY.— The 
affairs  of  the  Whitney  Company,  the  $10,000,000  corporation 
orgaoized  to  develop  water  powers  on  the  Yadkin  River  in 


North  Carolina,  and  which  went  into  a  receiver’s  hands  in 
February,  took  a  sudden  and  surprising  turn  last  week  when  a 
mechanic’s  lien  on  the  company  was  filed  by  the  T.  A.  Gillespie 
Co.,  and  a  judgment  in  the  sum  of  $730,000  was  asked.  Through 
the  receiver,  John  S.  Henderson,  the  Whitney  Co.  had  alleged 
that  the  contracting  firm  of  Gillespie  &  Company  had  made 
overcharges,  failed  to  take  advantage  of  discounts  and  to  do 
other  things  agreed  upon  in  the  contract,  and  was  indebted  to 
the  company  to  the  extent  of  $975,000.20.  The  Gillespie  Com¬ 
pany  denies  any  violation  of  contract  or  any  indebtedness  and 
sets  up  a  counter  claim  of  $730,000.  The  Gillespie  Company 
denies  that  the  amount  to  be  received  by  it  in  compensation 
under  the  contract  was  limited  to  20  per  cent  of  a  maximum 
cost  of  $1,550,000  for  the  whole  work  to  be  done,  but  alleges 
that  the  contract  provides  that  “if  the  cost  of  the  work  should 
be  increased  by  changes  or  additions,  the  specified  maximum 
sum  on  which  the  contractor  is  entitled  to  receive  20  per  cent 
shall  be  increased  to  the  extent  of  such  increase  in  cost.”  It 
denies  the  allegations  that  it  falsely  and  fraudulently  repre¬ 
sented  to  the  Whitney  Company  that  the  work  was  done  in  the 
best  manner  and  at  the  lowest  cost,  and  further  answered  that 
all  bills  rendered  by  it  to  the  Whitney  Company  were  correct 
and  that  the  work  was  properly  performed  under  the  contract 
and  at  the  lowest  price.  It  answefs  that  the  whole  amount  of  • 
$2,906,625.52  paid  by  the  Whitney  Company  to .  the  Gillespie 
Company  was  paid  in  accordance  with  the  approval  of  the 
Whitney  Company’s  engineer,  being  due  to  the  Gillespie  Com¬ 
pany  up  to  February  i,  1908,  together  with  $14,588.59.  The  total 
claim  for  $730,000  includes  damages  of  $30,000  incurred  by  the 
fact  that  since  February  14  the  Gillespie  Company’s  plant  and 
machinery  have  been  idle  and  it  claims  that  it  is  entitled  to 
$20,000,  which  it  will  cost  to  remove  its  plant  and  machinery 
to  the  Whitney  Company’s  railroad  station.  By  the  adjourn¬ 
ment  last  Saturday  of  the  meeting  of  tht  bondholders  of  the 
Whitney  Company,  action  on  the  reorganization  plan  formulated 
by  Brown  &  Co.  was  indefinitely  postponed.  The  plan  drafted 
by  A.  O.  Brown  &  Co.,  which  controls  about  50  per  cent  of  the 
company’s  stock,  involves  the  formation  of  a  new  corporation, 
which  is  to  issue  $5,000,000  of  5  per  cent,  first-mortgage,  20-year 
construction  bonds;  $5,000,000  of  7  per  cent  non-cumulative 
preferred  stock,  and  $5,000,000  of  common  stock.  The  plan 
provides  that  the  present  holders  of  the  company’s  bonds  sur¬ 
render  them  at  50  per  cent  of  par  for  income  bonds.  The  com¬ 
pany  is  now  in  the  hands  of  a  receiver,  and  it  is  estimated  that 
$2,200,000  will  be  required  to  enlarge  the  old  plant,  and  about 
$600,000  to  complete  the  new  plant. 

NEW  READJUSTMENT  PLAN  FOR  WESTINGHOUSE 
ELECTRIC  COMPANY. — In  a  circular  to  the  creditors  of 
the  Westinghouse  Electric  &  Manufacturing  Company,  the 
Merchandise  Creditors’  Committee  propose  a  plan  of  readjust¬ 
ment  of  the  company’s  debt,  terminating  the  receivership  and 
providing  for  all  cash  requirements  for  a  period  of  five  years 
without  placing  a  mortgage  on  the  property,  as  proposed  under 
the  Mortgage  Bond  Plan,  announced  on  Jan.  20  by  the  Reor¬ 
ganization  Committee,  of  which  James  N.  Jarvie  is  chairman. 
The  new  plan  provides  that  instead  of  making  a  new  issue  of 
first  mortgage  bonds,  the  company  shall  continue  its  existing 
funded  debt,  and  shall  issue  assenting  stock  at  par  in  full  settle¬ 
ment  of  the  claims  of  the  merchandise  creditors,  and  of  such 
other  creditors  as  may  take  stock,  provision  for  the  remainder 
of  the  bank  debt  to  be  made  by  the  issue  of  5  per  cent  converti¬ 
ble  bonds  of  the  existing  authorized  issue  and  unsecured  notes. 
Under  this  plan  the  stockholders  of  the  company  are  to  sub¬ 
scribe  at  par  for  $6,000,000  of  assenting  stock  for  additional 
working  capital.  Among  the  arguments  presented  in  favor  of 
the  plan  are  that  it  prevents  a  mortgage  bond  issue,  prevents 
an  unduly  large  issue  of  bonds  of  any  kind,  increases  the  work¬ 
ing  capital ;  the  capital  required  cannot  be  raised  easily  under 
the  Mortgage  Bond  Plan ;  reduces  the  fixed  charges,  and  thereby 
makes  it  more  desirable  for  the  stockholders  to  supply  the 
$6,000,000  required  of  them. 

RECEIVERS  FOR  UNION  RAILWAY  COMPANY.— A 
receiver  for  the  Union  Railway  Company,  of  the  Bronx,  has 
been  appointed  by  Judge  Lacombe  in  the  United  States  Circuit 
Court,  in  an  action  brought  by  the  Lorain  Steel  Company,  to 
recover  the  sum  of  $23,323  for  material  used  and  labor  per¬ 
formed.  Frederick  W.  Whitridge  was  appointed  receiver,  the 
secretary  of  the  Union  Railway  Company  joining  in  the  peti¬ 
tion.  Mr.  Whitridge  is  also  the  receiver  for  the  Third  Avenue 
Railroad. 
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CANADIAN  WESTINGHOUSE  COMPANY.— The  fourth 
annual  report  of  the  Canadian  Westinghouse  Company  for  the 
year  ending  Dec.  31,  1907,  makes  an  excellent  showing,  with  a 
net  profit  of  $427,053.25  from  the  company’s  operations  during 
the  last  fiscal  year,  an  increase  of  23  per  cent  over  the  previous 
year.  The  surplus  on  Dec.  31,  1907,  after  payment  of  a  divi¬ 
dend  of  6  per  cent  on  the  capital  stock,  and  the  addition  of 
$100,000  to  the  reserve  heretofore  created  for  depreciation  of 
property  and  plant,  was  $391,284.55.  During  the  year  additional 
capital  stock  to  the  amount  of  $884,600  was  subscribed  to  by  the 
stockholders  at  par,  to  provide  additional  working  capital 
made  necessary  by  the  growth  of  business  of  the  company. 
The  additions  to  the  property  and  plant  during  the  year 
amounted  to  $265,360,  including  heavy  machinery,  tools  and 
equipment  for  the  electrical  department,  ordered  in  1906-7,  and 
the  enlargement  and  reconstruction  of  the  plant  of  the  Air 
Brake  Department.  The  report  says  that  orders  for  new 
apparatus  showed  a  satisfactory  increase  up  to  Sept.  30,  1907. 
The  general  commercial  and  financial  depression  existing 
throughout  the  Dominion  during  the  last  quarter  of  1907,  in' 
common  with  a  similar  depression  in  the  United  States  and 
other  countries,  resulted  in  a  sharp  curtailment  of  orders,  al¬ 
though  shipments  on  previous  orders  were  continued  with  only 
slight  reductions.  The  total  value  of  orders  for  the  year  ac¬ 
cordingly  shows  a  decrease  of  14  per  cent,  while  the  number 
of  sales  increased  25  per  cent,  indicating  that  individual  orders 
while  greater  in  number  were,  on  an  average,  smaller  in  amount 
than  during  the  previous  year.  Unfilled  orders  on  hand  Dec. 
31,  1907,  aggregated  $1,136,000.00.  The  output  of  the  air  brake 
department  showed  an  increase  of  35  per  cent  over  the  previous 
year.  At  the  annual  meeting  in  Hamilton,  Ont.,  held  March 
31,  the  following  directors  were  elected:  George  Westinghouse, 
President ;  H.  H.  Westinghouse  and  L.  A.  Osborne,  vice- 
presidents;  Paul  J.  Myler,  vice-president  and  general  manager, 
and  John  H.  Kerr,  secretary.  Other  directors  chosen  were 
Thomas  Ahearn,  W.  Y.  Soper,  J.  M.  Gibson,  Charles  F.  Sise, 
George  C.  Smith  and  Charles  A.  Terry. 

WESTINGHOUSE  COMPANIES. — In  connection  with  the 
reorganization  plan  of  the  Westinghouse  Electric  &  Manufac¬ 
turing  Company,  it  is  announced  that  more  than  one-half  of 
the  securities  have  already  been  deposited.  It  is  said  that  a 
new  plan,  which  will  be  in  the  nature  of  amendments  to  the 
present  plan  of  reorganization,  will  be  submitted  to  the  credi¬ 
tors  of  the  company.  The  committee  for  the  readjustment  of 
debt,  of  which  James  N.  Jarvie  is  chairman,  has  given  notice 
that  a  majority  of  the  convertible  bonds,  of  three  year,  6  per 
cent  collateral  notes  and  of  bills  payable  and  a  large  amount 
of  the  debenture  certificates  and  accounts  payable  having  been 
deposited  under  the  plan  of  readjustment  of  Jan.  20,  the  time 
for  the  deposit  of  obligations  and  claims  has  been  extended 
to  May  15.  On  April  3  an  order  was  made  by  Judge  James  S. 
Young,  in  Pittsburg,  by  which  300  creditors  of  the  Nernst 
Lamp  Company  will  be  paid  in  full  at  once.  Their  claims 
amount  to  about  $16,000,  most  of  them  being  for  small  amounts. 
The  Veta  Colorado  Mining  &  Smelting  Company  has  awarded 
a  contract  to  the  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany  for  three  500-hp  generators  and  other  equipment  for  its 
plant  near  Parral,  Mex.  These  are  additions  to  the  equipment 
installed  last  year.  The  machinery  is  to  operate  mines  and 
smelters  and  an  electric  railway  connecting  them. 

RECEIVERS  FOR  WESTINGHOUSE  M.ACHINE  COM¬ 
PANY  DISCHARGED. — Judge  James  Young,  in  the  United 
States  Circuit  Court  for  the  Western  District  of  Pennsylvania, 
on  March  31,  granted. the  petition  of  the  Westinghouse  Machine 
Company  for  the  discharge  of  the  receivers.  The  Westinghouse 
Machine  Company  went  into  the  control  of  the  courts  Oct.  23 
last  along  with  several  other  companies  belonging  to  the  West¬ 
inghouse  interests.  As  far  as  the  machine  company  was  con¬ 
cerned,  the  move  occasioned  considerable  surprise  because  it 
was  known  that  this  company  had  always  done  a  large  and 
profitable  business.  However,  it  was  explained  that  the  ab¬ 
normal  conditions  existing  at  the  time  made  this  procedure  a 
matter  of  necessity.  During  the  tenure  of  the  receivership  the 
operations  of  the  company  have  proceeded  unimpaired  and  the 
works  have  continued  in  profitable  operation.  The  Westing¬ 
house  Machine  Company  is  the  second  of  the  Westinghouse 
companies  restored  to  the  stockholders,  the  Westinghouse  Lamp 
Company  having  had  its  receivers  discharged  on  March  1. 
There  now  remains  principally  the  Westinghouse  Electric  & 
Manufacturing  Company  to  have  its  affairs  rehabilitated,  and 


from  recent  reports  the  plan  of  reorganization  is  making  en¬ 
couraging  progress  toward  an  early  termination  of  its  receiver¬ 
ship. 

WESTERN  ELECTRIC’S  FIRST  QUARTER.— Sales  for 
the  first  three  months  of  1908  by  the  Western  Electric  Com¬ 
pany  are  reported  to  be  about  50  per  cent  of  sales  made  for  the 
similar  period  last  year,  but  according  to  developments  in  the 
last  few  weeks,  the  percentage  will  not  run  so  low  for  the  next 
quarter,  as  inquiries  and  prospective  orders  have  increased  con¬ 
siderably  of  late.  The  Western  Electric  Company,  at  the  close 
of  its  fiscal  year,  which  ended  Nov.  30,  1907,  had  a  floating 
debt  in  bills  and  accounts  payable  of  $11,449,000,  a  reduction 
from  the  high  point  of  the  year  of  more  than  $12,000,000. 
Continuing  its  policy  of  reduction,  the  company,  since  the  first 
of  the  year,  had  effected,  up  to  March  i,  a  further  reduction  in 
floating  obligations  of  $2,500,000,  with  a  loss  in  cash  of  but 
$650,000.  This  rapid  reduction  will,  without  doubt,  make  it  un¬ 
necessary  for  the  company  to  issue  the  $15,000,000  of  bonds 
authorized  some  time  ago. 

NEW  HEAD  FOR  WESTINGHOUSE  M.ACHINE  COM¬ 
PANY. — Mr.  William  H.  Donner  has  been  elected  vice-presi¬ 
dent  of  the  Westinghouse  Machine  Company,  and  will  have 
direct  responsible  charge  of  all  the  activities  of  that  concern. 
His  salary  will  be  $50,000  per  year.  Mr.  Donner  was  one  of 
the  receivers  as  well  as  one  of  the  large  creditors  'of  the  com¬ 
pany.  For  many  years  he  has  been  a  large  factor  in  the  West¬ 
ern  Pennsylvania  industrial  field,  where  he  revolutionized  the 
tin  plate  industry.  He  founded  the  thriving  mill  towns  of 
Monessen  and  Donora,  and  when  he  formed  the  Union  Steel 
Company  he  was  backed  by  HInry  C.  Frick  to  the  extent  of 
$20,000,000.  This  property  he  later  turned  over  to  the  steel 
combination  at  a  personal  profit,  it  is  reported,  of  $2,500,000. 

DIVIDENDS. — The  directors  of  the  Columbus  Railway  & 
Light  Company  have  declared  a  dividend  of  j/2  of  i  per  cent 
on  the  common  stock,  payable  April  15.  The  Edison  Electric 
Company,  of  Boston,  has  declared  the  regular  quarterly  divi¬ 
dend  of  2j4  per  cent,  payable  May  i.  Directors  of  the  Ne¬ 
braska  Telephone  Company  have  declared  the  regular  quarterly 
dividend  of  $1.50  per  share,  payable  .April  10.  The  directors 
of  the  Milwaukee  Electric  Railway  &  Light  Company  have  de¬ 
clared  the  regular  quarterly  dividend  of  V/i  per  cent  on  the 
preferred  stock  and  per  cent  on  the  common  stock,  pay¬ 
able  .April  30.  The  regular  quarterly  dividend  of  1 54  per 
cent,  payable  May  15,  has  been  declared  by  the  directors  of  the 
New  England  Telephone  &  Telegraph  Company. 

HUDSON  RIVER  WATER  POWER  COMPANY 
BONDS. — The  Public  Service  Commission  of  the  Second  Dis¬ 
trict  has  reserved  decision  on  the  application  of  the  Hudson 
River  Water  Power  Company  to  issue  $62,000  bonds.  The 
company  proposes  to  purchase  the  Hudson  River  Electric 
Power  Company,  a  transmission  line  from  Ballston  Springs  to 
Elplaus,  Schenectady  County,  with  $51,000  of  these  bonds.  The 
commission  directed  that  a  petition  be  filed  by  the  applicant 
company  for  the  right  to  acquire  a  portion  of  the  Hudson 
River  Electric  Power  Company,  and  that  a  petition  be  filed  by 
the  Hudson  River  Electric  Power  Company  to  acquire  certain 
bonds  of  the  Water  Power  Company  in  the  same  transaction. 

CANADIAN  BELL  COMPANY  SELLS  LINES.— Dis¬ 
patches  from  Canada  state  that  arrangements  have  been  com¬ 
pleted  by  the  Bell  Telephone  Company,  of  Canada,  for  the  sale 
to  the  province  of  Alberta  of  all  the  Bell  Company’s  lines  in 
that  province.  The  purchase  price  is  given  as  $675,000.  Later 
dispatches  state  that  C.  F.  Sise,  president  of  the  Bell  Com¬ 
pany,  of  Canada,  denies  that  the  company  has  sold  its  plant 
and  rights  to  the  government  of  Alberta. 

BELL  TELEPHONE  COMP.ANY  OF  MISSOURI.— The 
report  of  the  Bell  Telephone  Company  of  Missouri,  for  the 
year  ending  Dec.  31,  1907,  gives  gross  earnings  of  $1,937,482 
and  expenses  of  $1,392,501 ;  the  net  earnings  for  dividends  were 
$544,981.  On  Dec.  31  the  company  had  a  total  of  45,279  sta¬ 
tions  and  had  expended  for  maintenance  during  the  year 
$465,476. 

N.ATIONAL  GAS,  ELECTRIC  LIGHT  &  POWER  CO.M- 
P.ANY. — The  report  of  the  National  Gas,  Electric  Light  & 
Power  Company  for  the  first  two  months  of  1908,  shows  gross 
earnings  of  $146,307  as  against  $130,772  for  the  same  period 
last  year.  The  net  profits  of  the  company  for  the  two  months 
showed  an  increase  of  $5,654. 
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.\MERICAN  MACHINERY  IN  GERMAN  ELECTRICAL 
WORKS. — Captain  Godfrey  L.  Carden,  who  is  now  in  Europe 
as  a  special  agent  for  the  Department  of  Commerce  and  Labor 
to  examine  into  the  use  there  of  American  machinery,  has 
reported  as  follows  concerning  the  German  electrical  works: 

ELECTRICAL  WORKS. — AMERICAN  TOOLS  IN  USE — A  GOOD  OUTLOOK 
FOR  THE  INDUSTRY. 

Prominent  among  the  great  electrical  plants  of  the  German 
Empire  are  the  Siemens  &  Halske  and  Siemens-Schilckert 
Werke.  I  visited  the  Wernerwerke  shops  of  this  firm  at  Non- 
nendamm,  where  6000  employees  are  on  the  rolls.  The  elec¬ 
trical  business  in  Germany  appears  to  be  good.  At  Werner- 
werk  there  is  at  least  one  year’s  work  in  sight,  and  for  the 
last  two  years  its  shops  have  been  working  on  night  and  day 
shifts.  Four  weeks  ago  overtime  was  cut  out,  but  it  is  under¬ 
stood  that  night  work  will  shortly  be  resumed  in  at  least  two 
departments.  The  standard  of  work  turned  out  at  the  Siemens 
&  Halske  and  Siemens-Schuckert  Werke  is  very  high.  This 
work  calls  not  only  for  expert  workmen,  but  where  machine 
tools  are  used  the  tools  must  be  of  the  very  best.  In  the 
machine-tool  branch  of  the  works  only  American  and  German 
tools  are  observed,  and  in  no  case  did  I  see  any  English  or 
French  tools.  The  American  tools  installed  are,  it  is  thought, 
fully  comprised  in  the  following  list : 

Brown  &  Sharpe,  Providence,  R.  I.;  Warner  &  Swasey,  and 
Cleveland  Automatic  Machine  Company,  Cleveland,  Ohio;  Cin¬ 
cinnati  Milling  Machine  Tool  Company,  and  the  Cincinnati  Ma¬ 
chine  Tool  Company,  Cincinnati,  Ohio;  Landis  Machine  Tool 
Company,  Waynesboro,  Pa. ;  Becker  &  Brainard,  Hyde  Park, 
Mass.;  Garvin  Machine  Tool  Company,  New  York  City; 
Dwight  Slate  Machine  Company,  and  the  Hartford  Automatic 
Screw  Company,  Hartford,  Conn. ;  Pearson  Machine  Tool 
Company,  Chicago,  Ill.;  Niles  Tool  Company,  Hamilton,  Ohio, 
and  Sloan  &  Chase,  Newark,  N.  J. 

In  the  tool-hardening  department  the  only  ovens  found  in¬ 
stalled  were  those  of  the  American  Gas  Furnace  Company,  of 
Elizabeth,  N.  J.  The  opinion  is  held  here  that  these  fui:;naces 
are  superior  to  any  now  made  in  Germany.  The  German  tools 
installed  at  a  plant  such  as  Wernerwerke  may  be  fairly  taken 
to  represent  those  tools  which,  in  their  respective  types,  are  in 
active  competition  with  the  leading  American  machines.  The 
German  tools  in  use  were,  for  the  most  part,  millers,  drill 
presses,  lathes,  gear  cutters  and  threading  machines.  There 
were  also  quite  a  nunfber  of  presses  in  service.  Among  the 
German  firms  represented,  the  following  makes  were  observed : 
Malik  &  Walkow,  Beling  &  Liibke,  and  Ludwig  Loewe,  Berlin; 
Schubert  &  Salzer,  Chemnitz;  E.  Kirkneis,  Aue  in  Sachs 
(Saxony),  and  Kirchner,  Leipzig. 

THE  PRODUCTION  OF  MILLING  MACHINES. 

Noteworthy  in  this  last  list  are  the  milling  machines  of  the 
Wanderer  Fahrrad  Werke  of  Chemnitz,  and  the  opinion  has 
been  expressed  by  German  experts  that  the  products  of  this 
firm  are  pressing  the  best  American  millers  very  closely.  The 
millers  of  the  Chemnitz  establishment  undoubtedly  have  merit, 
and  certainly  possess  much  form.  It  would  not  be  too  much 
to  say  that  these  Saxony  tools  represent  in  a  very  high  degree 
the  best  that  is  being  turned  out  by  German  tool  manufacturers. 
The  Wanderer  Fahrrad  Werke  has  adopted  the  plan  of  special¬ 
izing  and  is  confining  itself  to  turning  out  only  millers.  From 
the  best  information  that  can  be  obtained  the  Chemnitz  firm  is 
selling  its  tools  much  cheaper  than  American  manufacturers 
demand  for  the  same  type  of  machine;  in  fact,  the  figures  first 
quoted  are  so  considerably  less  as  to  make  it  advisable  for 
American  manufacturers  of  milling  machines  to  watch  this 
German  development  closely.  The  competition  is  already  keen 
enough  to  warrant  the  prediction  that  there  will  be  good  milling 
machines  on  the  market  for  some  time  to  come. 

The  writer  has  seen  few  manufacturing  plants,  either  in 
Europe  or  in  America,  which  can  excel  in  design  and  in  atten¬ 
tion  to  sanitation  these  great  new  works  of  Siemens  &  Halske 
and  Siemens-Schuckert.  There  is  not  a  dark  room  anywhere  in 
the  entire  establishment  where  men  and  women  have  to  work. 
There  is  good  light  and  plenty  of  it.  The  air  is  pure  and  the 
whole  atmosphere  of  the  place  is  healthy,  morally  and  physically. 
Like  many  other  German  firms,  Siemens  &  Halske  and  Siemens- 
Schuckert  have  given  the  closest  attention  to  the  welfare  of 
their  workmen.  The  German  law  requires  that  certain  essen¬ 
tials  in  the  way  of  insurance  and  pensioning  be  complied  with, 
but  the  firm  has  gone  further  than  this,  and  has  made  it  worth 


while  for  a  man  to  remain  in  its  employ.  It  is  true  that  the 
firm  has  had  its  own  troubles  in  the  handling  of  workmen, 
but  these  troubles  are  happily  of  the  past.  I  found  at  Werner¬ 
werke  that  it  is  the  practice  to  feed  the  employees  during 
the  noon  hour.  There  are  different  eating  rooms  for  different 
classes  of  employees,  and  good  meals  are  supplied  at  from  15 
to  35  pfennigs  (100  pfennigs  =  i  mark  =  ^.238).  It  is  not 
to  be  assumed  that  this  cost  covers  the  expense,  but  it  insures 
keeping  the  employees  together,  and  obviates  some  of  the  hard¬ 
ships  which  would  ensue  naturally  in  the  case  of  a  plant  located 
at  a  considerable  distance  from  the  workmen’s  homes. 

THE  LAW  CARES  FOR  WORKMEN. 

The  German  law  requires  that  all  machine  tools  for  cutting, 
stamping,  and  pressing  purposes  be  protected  by  screens.  We 
are  accustomed  in  America,  in  many  instances,  to  see  a  cutting 
machine  which  is  operated  by  the  foot.  When  working  rapidly 
accidents  occur.  This  is  practically  impossible  .with  the  German 
machine.  Not  only  is  the  cutter  screened  to  the  very  limit  of 
practicability,  but  in  order  to  insure  that  the  workman’s  hands 
are  off  of  the  plate,  two  levers  must  be  pulled.  This  means 
that  both  the  right  hand  and  the  left  hand  must  be  on  the 
levers,  and  away  from  the  plate.  It  means  a  little  slower 
operation,  a  little  more  cost  in  production,  and  a  fractional 
shade  lower  per  cent  in  shop  efficiency,  but  it  means  safety  for 
the  workman,  and  a  better  protection  of  life. 

The  wages  are  increasing  right  along,  I  am  told,  in  shop 
work  in  eastern  Prussia.  In  the  Berlin  territory  a  good  i»an 
at  a  machine  tool  considers  that  he  has  a  right  to  be  dissatis^ed 
if  he  does  not  earn  85  pfennigs  per  hour.  Some  of  the  shops 
are  working  their  men  nine  hours  per  day,  while  others  are  on 
an  eight  and  one-half-hour  basis.  The  prediction  is  made  that 
the  wages  will  increase  still  more,  and  in  view  of  the  fact 
that  living  has  immensely  increased  of  late  in  Germany  there 
is  good  reason  to  expect  an  increase  in  cost  of  labor. 

MARINE  GAS  ENGINE. — A  GAS  PRODUCER  FOR  SMALL  CRAFT — THE 
CAPTAINE  SYSTEM. 

Emil  Captaine,  who  died  recently,  was  regarded  as  one  of 
the  foremost  engineers  in  Germany  in  the  development  of  a 
“gas  producer”  for  ship  use.  Messrs.  Thorneycroft  some  time 
ago  secured  the  English  rights  for  his  design,  and  at  this  time 
Messrs.  Beardmore  of  Scotland  have  completed  an  engine  of 
the  marine  type  of  between  500  and  600-hp^  and  have  another 
engine  under  construction  of  larger  power.  I  understand 
this  latter  engine  will  approximate  2000-hp,  but  on  this  point 
cannot  speak  advisedly.  Messrs.  Beardmore  inform  me  that 
they  are  at  present  experimenting  with  the  completed  engine, 
but  find  that  there  are  many  points  requiring  careful  considera¬ 
tion  before  they  can  declare  themselves  ready  to  put  their 
work  in  the  market,  points  that  have  more  to  do  with  producers 
than  engines.  It  should  not  be  long,  however,  before  the  Beard- 
more  experiences  are  available,  when  some  interesting  data 
may  be  expected.  The  Captaine  system  is  already  in  service 
to  a  considerable  extent  in  Europe,  and  where  employed  the 
suction  gas  plant  is  utilized.  This  service,  it  must  be  under¬ 
stood,  is  with  small  craft. 

In  the  suction  gas-system  the  gas  instead  of  being  generated 
by  the  combustion  of  fuel  by  air  and  steam  being  forced 
through  it  under  pressure,  is  generated  by  the  air  being  drawn 
through  the  producer,  the  whole  of  the  apparatus  working 
somewhat  below  atmospheric  pressure.  The  advantage  claimed 
for  this  system  is  that  neither  the  steam  boiler  working  under 
pressure  nor  a  gas  container  for  holding  the  gas  is  required; 
and  the  further  very  important  advantage  for  marine  work  is 
that  there  is  no  danger  from  leakage  of  gas  from  the  producer. 
If  leakage  takes  place  it  is  from  the  atmosphere  into  the  pro¬ 
ducer  itself. 

Already  the  designers  are  encountering  obstacles  in  the  utili¬ 
zation  of  the  gas  producer  for  marine  purposes  owing  to 
inability  to  use  bituminous  coal.  It  is  conceded  that  it  is  too 
difficult  to  make  a  satisfactory  small  plant  work  with  bitumi¬ 
nous  coal.  It  is  claimed,  however,  that  for  larger  powers  and 
for  vessels  that  have  to  take  up  fuel  at  different  ports,  the 
producer  must  be  capable  of  dealing  with  coal  other  than 
anthracite,  which  may  be  of  a  tarry  or  caking  character.  En¬ 
gineers  who  are  well  informed  on  this  subject  declare  that  the 
gas  engine  will  yet  be  doing  service  aboard  ship.  There  is  a 
variance  of  opinion  as  to  the  practicability  of  the  gas  engine 
in  powers  above  looo-hp,  and  there  are  good  German  engineers 
who  assert  that  the  gas  producer  for  marine  purposes  must  be 
a  pressure  gas  producer  and  not  one  of  the  suction  system. 
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Construction  Netos, 


ATMORE,  ALA. — The  Town  Council  has  granted  W.  S.  Brantley  a 
lo-year  franchise  to  construct  and  operate  a  telephone  system  in  Atmore. 

RUSSELLVILLE,  ALA. — At  an  election  to  be  held  April  20  the 
citizens  will  vote  on  the  proposition  to  issue  $24,000  in  bonds  for  the 
construction  of  an  electric  light  plant  and  water  works  system. 

COTTON  PLANT,  ARK. — Bids  will  be  received  until  April  23  by  J.  M. 
Fhilpott,  city  clerk,  for  the  construction  of  a  power  house,  a  30,000-gal. 
steel  tank  and  tower,  and  for  furnishing  an  8s-hp  gas  engine,  a  300-gal. 
triplex  pump  and  a  4S-kw  direct-connected  generator  and  switchboard. 
\V.  G.  Kirchoffer,  of  Madison,  is  engineer. 

RISON,  ARK. — It  is  reported  that  the  United  States  Government  will 
build  a  telephone  line  from  Mena  to  Waldron. 

TEXARKANA,  ARK. — The  capital  stock  of  the  Texarkana  Gas  & 
Electric  Company  has  been  increased  from  $100,000  to  $200,000. 

YELLVILLE,  ARK. — The  property  of  the  G.  A.  Ward  Telephone 
Company,  which  was  sold  at  auction  on  March  21,  was  purchased  by 
Scott  Tegarden  for  $800. 

.\LAMEDA,  C.\L. — The  Electric  Light  Commissioners  are  planning  to 
erect  a  new  building  for  the  municipal  electric  light  plant  at  a  cost  of 
$50,000. 

BERKELEY,  CAL. — Samuel  L.  Napthaly,  manager  of  the  City  Electric 
Company,  of  San  Francisco,  is  said  to  be  planning  for  his  company  the 
erection  of  an  electric  lighting  and  power  plant  in  Berkeley.  This  com¬ 
pany  is  interested  in  the  electric  railway  line  which  is  to  be  built  from 
Berkeley  over  the  tunnel  road  into  Contra  Costa  County,  tapping  VV'alnut 
Creek,  Lafayette  and  those  towns  along  the  proposed  course.  Thj  right 
of  way  has  been  secured  by  the  company  and  preliminary  surveys  have 
already  been  made.  Mr.  Napthaly  states  that  the  actual  work  of  building 
the  railway  will  soon  begin. 

LOS  ANGELES,  CAL. — A  franchise  has  been  awarded  to  the  Los 
Angeles  Railway  Company  for  the  South  Park  Avenue  line  from  Thirtieth 
Street  to  Slauson  .■\venue,  for  which  the  company  paid  $500. 

LOS  ANGELES,  CAL. — The  permanent  organization  of  the'  Los 
Angeles-San  Francisco  Short  Line  Electric  Railroad’  Company  has  been 
completed  and  plans  for  the  construction  of  the  new  road  have  been 
decided  upon.  The  route  has  been  changed  to  take  in  Bakersfield.  The 
company  is  capitalizd  at  $2,000,000  and  the  officers  are:  CapL  John  Cross, 
president  and  general  manager;  Walter  F.  Haas,  vice-president;  Charle.s  S. 
Burnell,  secretary,  and  Charles  Weir,  treasurer. 

OXNARD,  CAL. — Thomas  Blackburn  has  applied  for  a  street  "railway 
franchise  on  A  Street  in  this  city.  The  company  proposes  to  establish 
a  passenger  service  between  this  city  and  Hueneme  Harbor  and  Ormond 
Beach. 

SAN  FRANCISCO,  CAL. — Plans  are  being  made  for  the  extension  of 
the  San  Francisco,  Oakland  &  San  Jose  Railway  Company. 

WILLOWS,  CAL. — Work  has  been  commenced  by  the  Glenn  County 
Telephone  Company  on  the  telephone  line  from  Orland  to  East  Park 
Reservoir  (part  of  the  Stony  Creek  project),  near  Stonyford.  The  line 
is  to  be  used  by  the  Government  officials  while  work  is  in  progress  on  the 
large  dams  to  be  built  in  that  locality.  It  is  stated  that  the  Government 
will  have  full  control  of  this  line  for  at  least  two  years,  after  which  time 
the  Glenn  County  Telephone  Company  will  take  possession. 

BRIDGEPORT,  CONN. — It  is  said  that  the  New  York,  New  Haven  & 
Hartford  Railroad  Company  will  award  contracts  during  the  spring  or 
early  summer  for  the  construction  of  a  large  power  plant  on  the  Housa- 
tonic  River  in  Milford.  The  new  plant  will  be  similar  to  the  one  located 
at  Cos  Cob  and  will  furnish  electricity  for  operating  the  electric  trains 
between  this  city  and  New  York.  It  is  proposed  to  erect  the  third  power 
house  in  or  north  of  New  Haven. 

EAST  NORWALK,  CONN. — The  citizens  of  this  village  have  voted  to 
establish  a  municipal  electric  lighting  system,  and  will  erect  a  pole  line 
for  the  distribution  of  electricity.  The  East  Norwalk  Fire  District  Com¬ 
mittee  has  been  authorized  to  make  a  contract  with  the  city  of  South  Nor¬ 
walk  to  furnish  electricity  for  the  lamps  and  to  erect  the  distributing  sys¬ 
tem,  at  a  cost  not  exceeding  $7,000. 

NEW  BRITAIN,  CONN. — The  city  has  awarded  the  contract  for 
lighting  the  streets  of  the  city  for  a  term  of  three  years  to  the  Con¬ 
necticut  Company.  Under  the  terms  of  the  contract  the  company  is  to 
furnish  not  less  than  182  incandescent  lamps  in  addition  to  the  109  of 
the  existing  series,  of  25  cp.  each,  at  the  rate  of  $20  per  lamp  per  year. 
These  lamps  are  to  replace  the  Welsbach  lamps  now  in  use. 

NORWICH,  CONN. — The  Uncas  Power  Company  has  awarded  the 
contract  for  the  construction  of  a  dam  and  power  plant  on  the  Shetucket 
River,  in  the  town  of  Scotland,  to  Tucker  &  Vinton,  New  York,  N.  Y. 
The  dam  will  be  225  ft.  long.  The  equipment  of  the  power  house  will 
include  three  sets  of  duplex  water  turbines  having  a  rating  of  2500  horse¬ 
power.  The  plant  is  expected  to  be  ready  for  operation  by  next  fall.  The 
transmission  iine  between  this  city  and  Scotland  has  been  completed. 


WASHINGTON,  D.  C. — Bids  will  be  received  until  April  15  for 
furnishing  electrical  supplies,  etc.,  to  the  Smithsonian  Institution,  United 
States  National  Museum,  International  Exchanges,  Bureau  of  American 
Ethnology,  National  Zoological  Park,  and  Astrophysical  Observatory, 
during  the  fiscal  year  ending  June  30,  1909.  Blank  forms  with  specifica¬ 
tions  for  proposals  and  further  information  will  be  furnished  on  applica¬ 
tion  at  the  office  of  the  secretary.  Charles  D.  Walcotf  is  secretary. 

WASHINGTON,  D.  C. — Bids  will  be  received  at  the  office  of  the 
Commissioners  of  the  District  of  Columbia,  Washington,  D.  C.,  until 
.^pril  15  for  furnishing  electrical  supplies,  etc.,  for  the  fiscal  year  beginning 
July  I,  1908,  and  ending  June  30,  1909.  Blank  forms  of  proposal  and 
specifications  can  be  obtained  at  the  office  of  the  property  clerk.  District 
Columbia,  District  Building,  Washington,  D.  C. 

BARNESVILLE,  GA. — The  citizens  have  voted  to  issue  $9,000  in 
bonds,  the  proceeds  to  be  used  to  enlarge  and  improve  the  electric  light 
plant  and  water  woiks  system  and  to  improve  the  Gordon  Institute. 

BOISE,  IDAHO.— The  Gooding-Milner  Electric  Railway  Company  has 
awarded  the  contract  for  the  construction  of  its  railway  from  Gooding  to 
Milner  to  Grant  &  Son,  of  Faribault,  Minn. 

CHICAGO,  ILL. — ^The  Chicago  City  Railway  Company  is  planning  to 
build  60  miles  of  new  track  during  the  coming  year,  for  which  arrange¬ 
ments  for  materials  have  practically  been  made. 

CHICAGO,  ILL. — Sealed  proposals  will  be  received  by  the  Sanitary 
District  of  Chicago  until  April  29  as  follows:  Division  A — steel  poles  and 
cross  arms.  Division  B — weatherproof  insulated  copper  wire.  Division 
C — insulators.  Plans,  specifications  and  form  of  contract  can  be  obtained 
at  the  office  of  tbe  electrical  engineer  of  the  Sanitary  District,  American 
Trust  Building,  Chicago,  Ill.  Robert  R.  McCormick  is  president  Board  of 
Trustees. 

GRIDLEY,  ILL. — D.  A.  Steiner,  of  Bern,  Kan.,  is  seeking  a  franchise 
to  install  and  operate  an  electric  light  plant  in  Gridley. 

HAMBURG,  ILL. — Fred  Hamlin,  of  Pittsfield,  is  reported  interested 
in  a  proposed  electric  light  plant  at  Michael  to  furnish  electricity  for 
lamps  in  ibe  towns  of  Hamburg,  Kampsville  and  Hardin. 

MIDDLETOWN,  ILL. — The  village  has  granted  W.  M.  Goggin  a  ten- 
year  franchise  to  construct  and  operate  a  lighting,  heat  and  power  plant 
and  water  works  system. 

MILLSTADT,  ILL. — The  West  Side  Telephone  Company  has  filed 
a  notice  with  the  Secretary  of  State  of  an  increase  in  capital  stock  from 
$2,700  to  $4,500. 

ORION,  ILL. — The  municipal  electric  light  plant  was  nearly  destroyed 
by  fire  recently,  causing  a  loss  of  about  $8,000.  At  present  the  streets 
of  the  village  are  in  darkness.  Plans  are  being  considered  to  extend  a 
transmission  line  from  Alpha  to  Orion,  as  the  Alpha  company  is  ready 
to  furnish  the  service. 

H.\RTFORD,  IND. — The  Hartford  City  Lighting  Company  is  contem¬ 
plating  some  improvements  and  changes  to  its  plant,  but  as  yet  nothing 
definite  has  yet  been  decided.  » 

INDIANAPOLIS,  IND. — The  Consolidated  Telephone  Company,  the 
Farmers’  Co-operative  Telephone  Company  and  the  Bell  Telephone  Com¬ 
pany,  of  Hendricks  County,  have  been  merged,  the  Consolidated  com¬ 
pany  taking  over  the  property  and  holdings  of  the  other  two  companies. 
The  consolidated  plants  includes  2000  telephones  and  the  exchanges  in 
Danville,  Brownsburg,  Plainfield,  Pittsboro  and  North  Salem  as  well  as 
the  farmers’  lines.  The  lines  will  be  all  brought  into  one  system. 

INDIANAPOLIS,  IND. — The  State  Board  of  Agriculture  has  aban¬ 
doned  the  idea  of  erecting  an  electric  plant  on  the  State  Fair  Grounds 
and  has  contracted  with  the  People’s  Heat  &  Light  Company  to  wire  the 
buildings  and  extend  its  wires  to  the  fair  grounds  for  $6,500.  The  com¬ 
pany  will  furnish  electricity  for  lamps  during  the  fair  and  other  enter¬ 
tainments  in  the  pavilion  at  five  cents  per  kw-hour. 

INDIANAPOLIS,  IND.— Owing  to  the  threat  of  the  Board  of  Public 
Works  to  put  in  a  system  of  gas  lighting  to  replace  the  electric  lamps 
now  in  use  in  the  city  market  and  Tomlinson  Hall  the  Merchants’  Heat 
&  Light  Company  proposes  to  install  a  new  system  of  electric  lighting  in 
the  city  market.  The  company’s  proposition  is  to  replace  incandescent 
electric  lamps  in  the  market  with  new  tungsten  filament  lamps. 

LEBANON,  IND. — A  company  is  being  organized  to  build  and  install 
a  central  hot  water  heating  and  lighting  plant  in  this  city.  Philip  Adler, 
A.  H.  Felker  and  R.  D.  Tollotson  are  among  the  promoters  of  the  enter¬ 
prise. 

LIBERTY,  IND.— The  corporation  of  Liberty  is  contemplating  changing 
the  street  lighting  system  from  gas  to  electricity  and  would  like  to  com¬ 
municate  with  firms  and  parties  installing  electric  light  plants.  G.  E. 
Stevenson  is  chairman  of  light  committee. 

MT.  VERNON,  IND. — The  City  Council  has  awarded  the  contract  for 
lighting  the  streets  of  the  city  for  ten  years,  beginning  July  i,  1909,  to 
the  Mt.  Vernon  Electric  Light  &  Power  Company. 

NEW  CASTLE,  IND. — The  Light,  Heat  &  Power  Company,  of  this 
city,  has  voluntarily  reduced  its  rates  25  per  cent  besides  allowing  a 
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cash  discount.  The  action  was  taken  in  order  to  induce  the  more  uni¬ 
versal  use  of  electricity,  the  company’s  new  big  plant  being  capable  of 
supplying  a  much  larger  demand. 

POSEYVILLE,  IND. — The  Town  Council  has  granted  a  25-year 
franchise  to  Frank  Seib  and  associates  to  build  and  install  an  electric 
light  plant  in  this  place. 

WASHINGTON,  IND.— The  stockholders  of  the  Washington  Light  & 
Water  Company  have  ratified  the  act  of  the  directors  in  employing  S.  I. 
Woodward,  of  Shelbyville,  Ill.,  to  take  charge  of  the  electric  light  plant 
and  supervise  the  work  of  improvement  about  to  be  made. 

DAVENPORT,  I  A. — The  People’s  Light  Company  and  the  Independent 
Light  &  Power  Company,  of  Davenport,  will  be  consolidated.  In  con¬ 
sideration  of  the  transfer  the  stockholders  of  the  Independent  company 
have  agreed  to  take  the  value  in  stock  of  the  People’s  Light  Company. 
It  is  said  that  the  Independent  company  has  expended  $250,000  for  the 
power  plant  and  conduit  work,  and  existing  contracts  are  said  to  approxi¬ 
mate  $100,000.  J.  G.  White  &  Co.,  of  New  York,  N.  Y.,  are  operating 
managers  of  the  People’s  Light  Company. 

HARTLEY,  lA. — The  citizens  have  voted  to  issue  $12,000  in  bonds, 
the  proceeds  of  which  to  be  used  for  the  construction  of  an  electric  light 
plant.  F.  R.  Lock  is  mayor. 

FRANKFORT,  KAN. — The  question  of  installing  an  electric  light  plant 
is  under  consideration. 

OSKALOOSA,  KAN. — The  Oskaloosa  Electric  Light  Company  will 
commence  May  1  to  furnish  a  day  service  for  lamps  and  motors.  C.  M. 
Buck  is  manager. 

PADUCAH,  KV. — The  Royal  Investment  Company,  of  Minneapolis, 
Minn.,  has  closed  a  deal  with  the  Kentucky  &  Ohio  River  Interurban 
River  Railway  Company,  of  this  city,  for  the  construction  of  an  electric 
railway  connecting  Cairo  and  Paducah,  50  miles  in  length;  also  for  the 
purchase  of  $1,000,000  of  first  mortgage  bonds. 

CROWLEY,  LA. — The  Board  of  Directors  of  the  Odd  Fellows’  Home 
is  contemplating  extensive  improvements  to  the  Odd  Fellows’  Home, 
consisting  of  the  installation  of  a  lighting  and  water  works  system.  .\ 
committee  consisting  of  C.  W.  Ward,  of  Alexandria;  John  T.  Nixon,  of 
Crowley,  and  Mrs.  J.  H.  Huston,  of  Lake  Charles,  has  been  appointed 
to  ascertain  the  cost  of  work. 

RUSTON,  LA. — The  citzens  have  voted  to  issue  $50,000  in  bonds  for 
making  improvements  and  extensions  to  the  light  and  water  plant. 

.AUBURN,  ME. — The  Lewiston  &  Auburn  Electric  Light  Company  has 
petitioned  the  City  Council  for  permission  to  erect  its  pole  line  within  the 
city  to  connect  the  Deer  Rips  power  station  with  the  one  at  Littlefields. 

BIDDEFORD,  MAINE. — The  Maine  Railroad  Commissioners  have  is¬ 
sued  a  decree  renewing  the  charter  of  the  Biddeford  Pool  Electric  Rail¬ 
way  for  a  term  of  three  years.  .Among  the  directors  are:  Charles  M. 
Moses,  of  Saco;  Charles  B.  Harmon  and  Charles  E.  Atwood,  of  Biddeford. 

FAIRFIELD,  MAINE. — The  stockholders  of  the  Caratunk  Power  Com¬ 
pany  have  voted  to  change  the  name  of  the  company  to  the  Franklin  Power 
Company,  and  to  increase  the  capital  stock  of  the  corporation  to  $100,000. 

ANN.APOLIS,  MD. — .A  biil  has  been  introduced  in  the  State  Legislature 
to  incorporate  the  Rural  Electric  Railway  &  Power  Company.  The  com¬ 
pany  is  capitalized  at  $500,000  and  proposes  to  build  an  electric  railway 
from  I..auraville  to  the  Falls  Road  and  from  Baltimore  to  Sparrows 
Point.  The  incorporators  are:  Hugh  T.  Gallaher,  Walter  A.  Gedhart. 
W.  T.  Dietrick,  Harry  C.  Hess,  Robert  W.  Mobray  and  Jacob  S.  Parr. 

BALTIMORE,  MD. — The  State  Legislature  has  refused  to  grant  a 
charter  to  the  Baltimore  Light,  Heat  &  Power  Company.  It  is  said  that 
the  company  will  seek  incorporation  in  some  other  state.  H.  B.  Fentress 
is  interested  in  the  enterprise. 

.AD.AMS,  MASS. — ^Thc  Selectmen  are  contemplating  installing  an  elec¬ 
tric  light  plant  at  the  town  farm.  It  is  said  that  there  is  sufficient  water 
jx)wer  to  opeiate  the  plant. 

BOSTON,  M.ASS. — The  managers  of  the  Farm  and  Trades  School,  on 
Thompson  Island,  in  Boston  Harbor,  are  endeavoring  to  raise  $io,oou 
to  meet  half  of  the  cost  of  a  new  power  house  and  for  neded  improve¬ 
ments  to  the  present  buildings.  If  the  managers  raise  this  amount  a 
friend  of  the  school  has  agreed  to  give  $10,000  to  the  fund. 

BOSTON,  MASS. — The  city  has  cancelled  the  old  contract  made  with 
the  Edison  Electric  Illuminating  Company  for  lighting  the  municipal 
buildings  and  has  accepted  the  regular  schedule,  which  will  save  the  city 
approximately  $1,000  per  month. 

HOLA’OKE,  MASS.— The  contract  for  the  construction  of  the  addition 
to  the  electric  light  station  has  been  awarded  to  Casper  Range  for  $41,000. 
Contracts  for  the  machinery  have  already  been  awarded.  W.  H.  Snow 
is  manager  of  the  municipal  lighting  department. 

OR.ANGE,  MASS. — It  is  reported  that  the  Rodney  Hunt  Machine  Com¬ 
pany  will  receive  bids  at  once  for  the  construction  of  a  concrete  dam  at 
the  Partndgeville  mill,  recently  purchased  by  the  company.  The  dam 
when  completed  will  furnish  power  to  operate  the  electric  plant  of  the 
company,  which  will  furnish  electricity  for  lamps  and  motors  for  the 
rranufacturing  plant  of  the  company  and  also  for  other  manufacturing 
plants. 

DETROIT,  MICH. — Estimates  to  the  amount  of  $377,796  for  the 
public  lighting  commission  have  been  approved  by  the  City  Council,  of 
which  $106,000  was  a'lowed  for  improvements  to  the  plant;  $61,335  for 
constructing  conduits  for  fire,  police  and  public  lighting  wires  in  certain 
sections  of  the  city. 


K.AL.AM.AZOO,  MICH. — Part  of  the  dam  of  the  Commonwealth  Power 
Company  on  the  Kalamazoo  River  was  washed  away  March  27. 

STARVILLE,  MICH. — A  company  has  been  organized  in  this  place 
to  construct  and  operate  an  independent  telephone  line.  The  officers  are: 
Charles  Basney,  president;  M.  Gibbons,  vice-president;  E.  B.  Hill, 
treasurer.  * 

SOUTH  ST.  PAUL,  MINN. — Plans  are  being  considered  by  the  St. 
Paul  Union  Stock  Yards  Company  for  the  purchase  of  a  50-kw  direct- 
connected  unit;  a  60-kw  belted  unit,  switchboards,  motors,  feeders,  centrifu¬ 
gal  pumping  plant,  etc.  Edw-ard  P.  Burch,  of  Minneapo.is,  is  consulting 
engineer. 

CROOKSTON,  MINN. — .A  rural  telephone  line  is  being  built  by  the 
farmers  of  Nesbit,  Fanny,  Lowell  and  Fisher.  The  line  will  be  40  miles 
in  length,  extending  from  the  Minnesota  State  experiment  farm  into  the 
northeast.  The  line  will  be  built  and  operated  in  demonstration  work  by 
the  students  of  the  Minnesota  farm. 

CANTON,  MISS. — The  Municipal  Electric  Light  and  Water  Works 
Commissioners  have  awarded  a  contract  to  the  Westinghouse  Electric  & 
Manufacturing  Company  for  a  75-arc  lamp  series  alternating-current 
street  lighting  system.  The  commissioners  contemplate  changing  the  sys¬ 
tem  from  1100  volts,  133  cycles  to  2300  volts,  60  cycles,  in  June  or  July, 
and  will  then  probably  purchase  two  alternators  having  a  rating  of  180 
and  120  kilowatts,  respectively,  and  also  a  Corliss  engine  to  drive  the 
smaller  generator.  John  T.  Sharp  is  superintendent. 

LOUISIANA,  MO. — We  are  informed  that  work  on  the  proposed  elec¬ 
tric  railway  between  Louisiana  and  Bowling  Green  will  probably  begin  this 
summer.  The  road  will  be  built  by  the  Louisiana  Light,  Power  &  Traction 
Company  and  will  be  1 1  miles  in  length.  The  power  station  will  be 
located  at  Louisiana  and  the  overhead  trolley  system  will  be  used.  The 
company  is  capitalized  at  $200,000,  and  the  officers  are:  D.  Turnbolt, 
piesident  and  general  manager;  F.  E.  Muriay,  secretary,  both  of  Louisiana. 

MEXICO,  MO. — The  Mexico,  Santa  Fe  &  Perry  Traction  Company  has 
filed  a  mortgage  for  $850,000  to  secure  an  issue  of  bonds,  the  proceeds  of 
which  to  be  used  for  the  construction  of  the  road. 

ST.  CHARLES,  MO. — The  St.  Charles  Electric  Light  &  Power  Com¬ 
pany  has  submitted  a  proposition  to  the  City  Council  for  the  city  to  take 
over  the  plant,  payments  to  be  made  in  yearly  installments.  The  com¬ 
pany  has  made  several  efforts  to  obtain  an  extension  of  its  franchise, 
which  has  about  six  years  to  run,  but  has  failed. 

H.ARLOWTON,  MONT. — Plans  are  being  considered  by  the  Harlowton 
E  ectric  Light  &  Water  Company  for  the  installation  of  an  electric  light 
plant. 

RED  LODGE,  MONT. — The  Northwest  Improvement  Company  is  plan¬ 
ning  to  resume  work  on  the  construction  of  an  electric  power  plant  on 
the  west  side  to  furnish  electrical  energy  for  the  mines. 

ORD,  NEB. — The  plant  and  holdings  of  the  Ord  Electric  Light  &  Power 
Company  have  been  purchased  by  M.  Mickelson,  of  St.  Paul,  Neb.  The 
new  owner  took  possession  of  the  plant  April  1. 

WAHOO,  NEB. — The  citizens  have  voted  to  issue  $65,000  in  bonds  for 
the  construction  of  an  electric  light  plant  and  water  works  system. 

PATERSON,  N.  J. — Plans  are  being  considered  by  Charles  Curie, 
owner  of  the  Colt  Building,  for  the  installation  of  a  private  electric  light¬ 
ing  plant'  for  the  purpose  of  furnishing  electricity  for  the  Colt  Building, 
and  also  for  buildings  in  the  block  bounded  by  Market,  Colt,  Ellison  and 
Church  Streets. 

BERGEN,  N.  Y. — The  V’illage  Board  has  discontinued  operating  the 
electric  light  plant  and  the  streets  of  the  village  are  in  darkness.  The 
building,  boilers  and  engine  are  owned  by  B.  R.  Baninger,  of  Rochester, 
and  the  dynamos  and  outside  equipment  belong  to  the  estate  of  B.  L. 
Lewellyn.  The  board  has  been  operating  the  plant  since  Nov.  16,  1907. 
No  arrangements  have  yet  been  made  for  restoring  the  service.  The 
village  has  been  lighted  by  electricity  since  1901. 

BUFFALO,  N.  Y. — The  Buffalo  &  Lake  Erie  Traction  Company  has 
filed  a  notice  with  the  Secretary  of  State  at  Harrisburg,  Pa.,  of  increase 
of  indebtedness  from  $4,7SS.ooo  to  $5,005,000  for  the  purpose  of  making 
an  extension  of  five  miles  in  Mill  Creek  Township,  Pa. 

GENEVA,  N.  Y. — Plans  are  being  considered  by  the  Geneva-Seneca 
Electric  Company  for  the  construction  of  an  entire  new  power  plant. 
F.  L.  Dame,  of  New  York  City,  is  consulting  engineer. 

NEW  YORK,  N,  Y. — Bids  will  be  received  by  C.  B.  J.  Snyder,  superin¬ 
tendent  school  buildings,  until  April  15,  for  installing  electric  equipment 
ill  new  Public  School  No.  17,  Forty-seventh  and  Forty-eighth  Streets, 
Borough  of  Manhattan. 

NEW  YORK,  N.  Y. — Contracts  have  been  awarded  by  C.  B,  J.  Snyder, 
superintendent  school  buildings,  to  T.  Frederick  Jackson,  592  Columbu.; 
Avenue,  New  York  City,  for  installing  electric  equipment  as  follows: 
Public  School  No.  153,  Borough  of  Brooklyn,  for  $8,344;  Public  School 
No.  90,  Borough  of  Queens,  for  $9,951. 

ROCHESTER,  N.  Y. — Surveys  are  being  made  for  the  Rochester,  Syra¬ 
cuse  &  Eastern  Railroad  between  Syracuse  and  Lyons.  The  power  house 
at  Savannah  is  completed. 

ROCHESTER,  N.  Y. — The  Rochester-Corning-Elmira  Traction  Company 
has.  been  authorized  by  the  Public  Service  Commission  to  issue  capital 
stock  to  the  amount  of  $3,880,000,  making  a  total  of  $5,000,000,  and 
bonds  to  the  amount  of  $4,210,000,  and  the  execution  and  delivery  of  a 
mortgage  upon  all  its  property,  franchises,  etc.,  to  the  amount  of  $6,000,000 
to  secure  payment  of  said  bonds.  The  company  applied  for  permission  to 
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issue  a  first  mortgage  for  $8,000,000  and  $8,000,000  in  bonds  under  the 
mortgage.  The  total  capitalization  now  allowed  is  $9,210,000,  instead  of 
$12,000,000,  as  applied  for.  The  proceeds  of  stocks  and  bonds  to  be  used 
for  acquisition  of  property,  etc.,  in  construction  of  the  proposed  road  and 
for  construction  of  the  road  and  necessary  power  plant,  machinery  and 
rolling  stock,  etc.  The  company  proposes  to  build  a  double-track  railway 
from  Rochester  to  Elmira,  a  distance  of  120  miles. 

UTICA,  N.  Y. — The  Central  New  York  Telephone  &  Telegraph  Com¬ 
pany  has  completed  arrangements  for  taking  over  the  business  of  the 
Oneida  County  Rural  Telephone,  of  Holland  Patent,  and  the  Camden 
Home  Telephone  Company,  of  Camden. 

SALISBURY,  N.  C. — The  Salisbury-Spencer  Railway  Company  con¬ 
templates  securing  electrical  energy  for  operating  its  street  railway 
system  from  the  Southern  Power  Company,  of  Charlotte.  H.  VV.  I'rund 
is  manager  of  the  street  railway  company. 

EDGELEY,  N.  D. — The  Village  Board  is  considering  the  question  of 
establishing  an  electric  lighting  system. 

CLEVELAND,  OHIO. — Plans  have  been  completed  by  George  S.  Rider, 
consulting  engineer,  for  an  addition  to  the  power  plant  of  the  Cleveland 
Worsted  Mills  Company,  including  the  construction  of  a  boiler  house, 
coa!  bunkers,  a  225-ft.  brick  chimney,  mechanical  stokers  and  water-tube 
boilers  of  2500  horse-power. 

DAYTON,  OHIO. — Plans  are  being  made  by  the  Dayton  Street  Railway 
(.ompany  to  begin  the  laying  of  its  tracks  at  an  early  date.  About  14 
miles  will  be  laid. 

FREMONT,  OHIO. — It  is  reported  that  the  Lake  Shore  Electric  Rail¬ 
way  Company  contemplates  extending  its  branch  line  from  Gibsonburg  to 
Helena. 

NEW  PHILADELPHIA,  OHIO. — The  People’s  Telephone  Company 
has  filed  amendments  to  its  charter  increasing  its  capital  stock  from  $5,000 
to  $15,000. 

TONTOGANY,  OHIO. — The  Mutual  Telephone  Company  is  making 
extensive  improvements  to  its  system  here,  and  is  substituting  the  present 
wires  with  cables  in  the  south  part  of  the  town. 

WEST  MILTON,  OHIO. — Plans  are  being  considered  by  L.  A.  Pearson 
for  the  construction  of  a  hydro-electric  plant  at  a  cost  of  about  $10,000. 
It  is  proposed  to  install  an  electric  lighting  system,  including  25  arc 
lamps  of  2000  cp  and  1000  incandescent  lamps.  As  yet  no  engineer 
has  been  employed. 

OKL.'MIOMA,  OKLA. — Plans  are  being  contemplated  by  the  Oklahoma 
Gas  &  Electric  Company  for  extending  its  electric  light  system. 

EUGENE,  ORE. — The  Pacific  States  Telephone  &  Telegraph  Company 
is  planning  to  make  extensive  improvements  to  its  local  system,  includ¬ 
ing  the  placing  of  its  wires  under  ground,  enlarging  the  central  office  and 
switchboard,  the  cost  of  which  is  estimated  at  $20,000. 

PORTL.\ND,  ORE. — A  deed  has  been  filed  in  the  office  of  the  Mult¬ 
nomah  county  clerk  making  a  formal  transfer  of  the  properties  of  the  old 
Portland  General  Electric  Company  to  the  Portland  Railway,  Light  & 
Power  Company.  The  holdings  of  the  company  included  all  the  appli¬ 
ances,  plants  and  franchises  for  distribution  of  electricity  in  Portland,  and 
several  Willamette  V^alley  cities,  including  the  Cazadero  power  plant,  the 
Salem  electric  light  plant  and  street  railway,  the  Union  electric  light  and 
power  plant  of  Marion  County,  Portland  Hydraulic  Elevator  Company, 
Willamette  Falls  Company,  the  Vancouver  Electric  Light  &  Power  Com¬ 
pany,  the  Union  Power  Company  and  the  Willamette  Transportation  & 
Locks  Company.  The  Portland  Railway,  Light  &  Power  Company  owns 
a'.l  but  a  few  shares  of  stock  in  each  company. 

WESTON,  ORE. — Plans  are  being  made  for  an  Independent  telephone 
system  to  connect  VV'eston  with  Bingham  Springs,  on  the  Umatilla  River, 
and  the  permanent  camp  of  the  Government  Forest  Rangers.  The  system 
will  require  20  miles  of  wire. 

GERMANIA,  PA. — A  number  of  farmers  of  Germania,  Yocum  Hill, 
have  decided  to  construct  a  telephone  line  from  Yocum  Hill  to  Galeton 
by  the  way  of  Germania,  and  also  propose  to  build  several  branches 
throughout  that  section  of  the  country.  John  Handwerk,  William 
Thomke,  John  Schaar  and  William  Heinrich  are  interested  in  the  project. 

H.XRRISBURG,  PA. — The  City  Council  has  passed  an  ordinance  grant¬ 
ing  the  Central  Pennsylvania  Traction  Company  permission  to  make  certain 
extensions  in  East  and  West  Harrisburg. 

IRWIN,  PA. — A  company  has  been  formed  to  construct  a  street  cat- 
line  from  Manor  to  Claridge,  and  surveys  are  now  being  made  of  the 
proposed  route.  The  officers  of  the  company  are:  H.  A.  Lauffer,  presi¬ 
dent;  William  J.  Kemerer,  vice-president;  John  Naley,  secretary,  and 
F.  R.  Rankin,  treasurer. 

SHAMOKIN,  PA. — The  Shamokin  &  Coal  Township  Light  &  Power 
Company  has  filed  amendments  to  its  charter  increasing  its  capital  stock 
from  $191,000  to  $600,000. 

TUNKHANNOCK,  PA. — The  capital  stock  of  the  Tunkhannock  Electric 
Company  has  been  increased  from  $15,000  to  $35,000. 

WEST  CHESTER,  PA.— The  West  Chester  and  Wilmington  Electric 
Railway  companies,  one  of  which  had  been  chartered  in  Pennsylvania  and 
the  other  in  Delaware,  have  been  consolidated  under  the  name  of  the 
West  Chester  Electric  Railway  Company.  The  new  company  has  a  capital 
stock  of  $254,000.  The  road  will  be  continued  to  Brandywine  Summit 
later.  Thomas  E.  O'Connell  is  president. 

MANILA,  P.  I. — The  contract  for  furnishing  and  installing  electrically 
driven  pumps  and  motors  for  the  new  sewer  system  for  the  city  of 


Manila  has  been  awarded  to  Frank  L.  Strong,  of  this  city.  The  contract 
calls  for  Worthington  pumps  and  General  Electric  motors.  John  M. 
luther  is  secretary  of  the  Municipal  Board. 

WESTERLY,  R.  I. — The  Westerly  Light  &  Power  Company  contem¬ 
plates  extending  its  transmission  lines  to  Ashaway  and  Pleasant  Valley 
and  also  reducing  the  price  of  electricity  to  consumers  on  a  sliding 
scale  from  15  to  60  per  cent.  The  new  rates  will  go  into  effect  if  a  ten- 
year  contract  for  lighting  the  town  is  given  company.  The  company  will 
continue  to  furnish  electrical  energy  for  operating  the  Pawcatuck  Valley 
Street  Railway  Company,  which  was  recently  sold  by  the  company  to  the 
Norwich  &  Westerly  Railway  Company.  The  purchasing  company  in¬ 
tends  to  reconstruct  the  Watch  Hill  railway  and  run  through  cars  from 
Norwich. 

ETOWAH,  TENN. — Plans  for  the  construction  of  an  electric  light 
plant  are  being  considered  by  the  Etowah  Electric  Light  &  Power 
Company. 

MEMPHIS,  TENN. — The  South  Memphis  Traction  &  Electric  Company, 
it  is  said,  will  be  organized  at  an  early  date  for  the  purpose  of  construct¬ 
ing  an  electric  railway  to  South  Memphis. 

BRENHAM,  TEX. — Arrangements  are  being  made  to  build  a  new  tele¬ 
phone  line  from  Brenham  to  Longpoint  and  from  there  to  Guy  Hill  and 
to  Burton. 

LYNDONVILLE,  VT. — Plans  are  being  considered  to  increase  the  out¬ 
put  of  the  municipal  electric  light  plant,  which  will  include  the  installation 
of  another  dynamo  and  heavier  wire. 

ELKTON,  VA. — The  Elkton  Milling  Company  is  considering  the 
question  of  installing  an  electric  light  plant  to  be  operated  by  watei 
power. 

STAUNTON,  VA. — John  M.  Spotts  has  purchased  the  entire  capital 
stock  of  the  Blue  Ridge  Light  &  Power  Company,  which  operates  the 
street  railway  system  and  electric  light  plant  in  Staunton.  Mr.  Spotts 
has  been  president  of  the  company  for  the  past  three  y6ars.  The  new 
management  proposes  to  make  extensive  improvements  to  the  street  car 
system. 

CHENEY,  WASH. — The  Hayes-Stroup  Telephone  Company  has  com¬ 
pleted  arrangements  for  the  construction  of  a  telephone  line  from  Cheney 
to  Tyler,  a  distance  of  eight  miles.  H.  F.  Adams,  of  Cheney,  will  have 
charge  of  the  work.  • 

SPOKANE,  WASH. — We  are  informed  that  the  Okanogan  Electric 
Railway  Company  has  practically  completed  all  its  surveys,  and  expects  to 
commence  work  on  the  construction  of  the  road  not  later  than  June  1. 
The  railway  will  be  60  miles  in  length.  The  power  station  will  be  located 
near  Cuess,  on  Sinlahekin  Creek.  A.  M.  Dewey  is  president  and  general 
manager. 

SPOKANE  WASH. — Official  announcement  has  been  made  that  the 
Washington  Water  Power  Company  will  expend  $1,000,000  for  extending 
its  transmission  line  in  the  Big  Bend  County.  It  is  also  announced  that 
the  output  of  the  steam  relay  station  at  Ross  Park,  Spokane,  will  be 
increased  from  4000  to  16,000  horse-power,  and  that  of  the  hydro-electric 
plant  at  Post  Falls,  Idaho,  from  12,000  to  15,000  horse-power,  which  will 
give  the  company  an  output  of  44,000  horse-power  by  next  August. 

SPOK.XNE,  WASH. — It  is  stated  that  the  Power  Development  Com¬ 
pany,  a  subsidiary  company  of  the  Spokane  &  Inland  Electric  Railway 
Company,  will  have  a  surplus  of  from  10,000  to  15,000  horse-power  from 
the  power  station  at  Nine  Mile  Bridge,  as  soon  as  the  plant  is  completed, 
after  supplying  electrical  energy  for  operating  the  railway  lines  of  the 
system.  The  company  proposes  to  utilize  this  surplus  by  supplying 
electricity  in  Spokane  for  lamps  and  motors  under  the  franchise  purchased 
by  Jay  P.  Graves,  president  of  the  system,  and  associates  from  Frank  P. 
Hogan. 

CHARLESTON,  W.  VA. — The  contr.-ict  for  rewiring  the  entire  state 
Capitol  has  been  awarded  to  the  Sackett  Mine  Supply  Company,  of 
Columbus,  Ohio.  L.  A.  Sackett  is  president  of  the  company. 

JUNEAU,  WIS. — Bids  will  be  received  until  April  18  by  F.  L.  O’Neill, 
city  clerk,  for  the  construction  of  a  brick  power  house,  and  for  furnishing 
a  300-gal.  deep  well  triplex  pump  and  a  25-hp  gasoline  engine.  W.  G. 
Kirchoffer,  of  Madison,  is  engineer. 

STURGEON  BAY,  WIS. — ^James  J.  Johnson,  superintendent  of  the 
municipal  electric  light  plant,  has  presented  a  proposition  to  the  City 
Council,  which  involves  the  moving  of  the  electric  light  plant  from  its 
present  site  to  the  Market  Square  on  Court  Street. 

CALGARY,  ALBA.,  CAN. — The  City  Council  will  receive  proposals 
for  the  construction,  equipment  and  operation  of  a  street  railway  in  the 
city  of  Alherta  under  a  limited  franchise.  For  particulars  apply  to  H.  E. 
Gillis,  City  Clerk. 

HOSMER,  B.  C.,  CAN. — The  Cranbrook  Light,  Power  &  Telephone 
Company.  Cranbrook,  B.  C.,  announces  that  it  will  build  a  long  distance 
line  from  here  to  Fernie,  which  will  be  in  operation  by  the  middle 
of  May. 

VIRDEN,  MAN.,  CAN. — Sealed  tenders  will  be  received  by  James  F. 
C.  Menlove,  secretary  and  treasurer,  until  May  10,  .for  the  construction  ol 
a  rural  telephone  system  in  the  municipality  of  Wallace.  Plans  and  speci¬ 
fications  may  be  seen  at  the  municipal  offices,  Virden,  and  also  at  the 
department  of  telephones,  Winnipeg,  Man. 

GODERICH,  ONT.,  CAN. — Plant  f«r-4fie  route  of  the  proposed  electric 
railway  to  Kincardine  have  been  completed  by  the  Ontario  West  Shore 
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Electric  Railway,  and  contracts  for  the  construction  of  the  road  will 
soon  be  awarded.  H.  J.  McEwan,  of  Goderich,  is  secretary. 

OTl'AWA,  ONT.,  CAN. — The  company  which  proposes  to  construct  an 
electric  belt  laiiwav  from  this  city  running  through  Carlton,  Russell,  l>un- 
das,  Brockville  and  Prescott,  making,  a  complete  belt  line  of  about  200 
miles,  will  make  an  application  for  a  charter.  Mayor  Cossitt,  of  Brock- 
villc,  IS  said  to  be  interested  in  the  enterprise. 

MONTREAL,  QUE.,  CAN.— Arrangements  have  been  completed  by  W. 
H.  Cushing,  Minister  of  Public  Works  for  the  Province  of  Alberta,  with 
the  Bell  Telephone  Company,  of  Canada,  for  the  purchase  of  its  lines  in 
the  province  for  $675,000. 

MILESTONE,  SASK.,  CAN. — Application  is  being  made  to  the  local 
Legislature  for  permission  to  change  the  name  of  the  Farmers’  Mutual 
Telephone  Company  No.  i  to  the  Milestone  Farmers’  Mutual  Telephone 
Company  and  for  permission  to  increase  the  capital  stock  to  $10,000  in 
order  to  take  over  the  proposed  lines  around  this  town  under  one  system. 

REGINA,  SASK.,  CAN. — Hon.  Walter  Scott,  Premier  of  Saskatchewan, 
is  negotiating  with  the  Bell  Telephone  Company  for  the  purchase  of  its 
system  in  this  province. 

PARRAL,  MEX. — ^The  Veta  Colorado  Mining  &  Smelting  Company  has 
awarded  a  contract  to  the  Westinghouse  Electric  &  Manufacturing  Com¬ 
pany  for  three  37S-kw  generators  and  other  equipment  for  its  plant  near 
Parral,  Mex.  This  is  in  addition  to  the  equipment  installed  last  year,  and 
will  generate  electricity  to  operate  the  mines  and  smelters  and  an  electric 
railway  connecting  the  mines  and  smelters. 


New  Industrial  Companies, 


THE  ELECTRIC  MACHINE  &  EQUIPMENT  COMPANY,  of  Stock- 
ton,  Cal.,  has  been  incorporated  with  a  capital  stock  of  $25,000  by  M.  Mc¬ 
Kay,  R.  F.  Urquhart  and  L.  F.  Youdall. 

THE  SOUTHERN  ILLUMINATING  COMPANY,  of  Birmingham, 
Ala.,  has  been  incorporated,  with  a  capital  stock  of  $15,000.  The  com¬ 
pany  proposes  to  act  as  Southern  agent  for  the  tungsten  lamp  and  other 
electrical  goods. 

THE  JOSEPH  REID  GAS  ENGINE  COMPANY  has  been  incor¬ 
porated,  with  a  capital  stock  of  $100,000,  by  J.  H.  Russell,  of  Robinson, 
Ill.,  for  the  purpose  of  selling  gas  engines.  The  company  is  a  Penn¬ 
sylvania  corporation. 

THE  LENHER  ENGINEERING  COMPANY,  of  Elizabeth,  N.  J.,  has 
been  incorporated  with  a  capital  stock  of  $100,000  by  Stonewall  J.  Lenher, 
Charles  N.  Walsh  and  George  H.  Stevens.  The  company  proposes  to 
manufacture  electrical  engines. 

THE  NEW  jersey' METER  COMPANY,  of  Rutherford,  N.  J.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $10,000.  The  in¬ 
corporators  are  H.  W.  Kuhl,  W.  E.  Walter  and  J.  P.  Walter.  The  com¬ 
pany  is  to  manufacture  meters,  etc. 

THE  INDEPENDENT  TELEPHONE  CONSTRUCTION  COMPANY, 
of  California,  Pa.,  has  been  chartered,  with  a  capital  stock  of  $5,000,  by 
Allen  J.  White,  Walter  J.  Weaver,  H.  L.  Lamb,  of  California,  and 
Homer  Wheelock,  of  Townville,  Pa. 

THE  P.  H.  DOYER  &  COMPANY,  of  Portland,  Ore.,  has  been  organ¬ 
ized,  with  a  capital  stock  of  $50,000,  for  the  purpose  of  carrying  on  a 
contracting  and  lighting  business.  E.  P.  Doyer  is  president,  and  P.  H. 
Doyer,  treasurer,  both  of  Portlanc^  Me. 

THE  AMERICAN  FLAMING  ARC  LAMP  COMPANY,  of  Boston, 
Mass.,  has  filed  articles  of  incorporation,  with  a  capital  stock  of  $150,000. 
The  officers  are:  Charles  H.  Sprague,  president;  Joshua  D.  Robinson, 
treasurer,  ard  Dana  P.  Bartlett,  secretary,  all  of  Boston,  Mass. 

THE  HAVERSTICK  &  COMPANY,  of  Rochester,  N.  Y.,  has  been 
incorporated  by  Frantz  Haverstick,  Harvey  Cory  and  Henry  D.  Shedd, 
of  Rochester.  The  company  proposes  to  manufacture  steam,  water,  gas, 
electrical  and  mill  supplies  and  specialties.  The  company  is  capitalized 
at  $50,000. 

BATCHELLER,  CLARK  &  BATCHELLER,  of  New  York,  N.  Y.,  has 
been  incorporated,  with  a  capital  stock  of  $20,000,  by  Clement  Batcheller 
and  Hillard  G.  Batcheller  and  Horace  D.  Byrnes,  all  of  New  York, 
N.  Y.  The  company  proposes  to  manufacture  machinery,  engines, 
loilers,  etc. 

THE  VACUUM  IMPREGNATING  MANUFACTURING  COMPANY, 
of  New  York,  N.  Y.,  has  been  chartered  with  a  capital  stock  of  $50,000 
to  manufacture  electrical  apparatus.  The  incorpwrators  are  Raymond  W. 
Marshall,  Adolph  Schneider,  of  Brooklyn,  and  Cassius  C.  Perrin,  of 
New  York. 

THE  RILEY  ELECTRICAL  COMPANY,  of  Holland,  N.  Y.,  has  been 
incorporated,  with  a  capital  stock  of  $20,000,  for  the  purpose  of  manu¬ 
facturing  electrical  supplies  and  appliances.  The  incorporators  are: 
Philip  M.  Riley,  Dennis  A.  Whitney,  of  Holland,  and  Albert  H.  Shoff,  of 
Buffalo,  N.  Y. 

THE  CAROLINA  ELECTRIC  COMPANY,  of  Raleigh,  N.  C.,  has 
been  chartered,  with  a  capital  stock  of  $15,000,  by  N.  L.  Walker,  J.  R. 
Young,  T.  B.  Crowder,  C.  R.  Durfy  and  D.  J.  Thompson.  The  company 
proposes  to  do  a  general  contracting  business  and  install  electric  light 
and  power  plants,  etc. 

THE  HAMILTON-HUFFMAN  CONSTRUCTION  COMPANY,  of 
Fairmont,  W.  Va.,  has  been  incorporated,  with  a  capital  stock  of  $25,000 


by  A.  A.  Hamilton,  D.  S.  Huffman,  J.  R.  Finn,  James  Bambridge  and 
A.  S.  Fleming.  The  company  proposes  to  build  electric  and  steam  rail¬ 
roads,  bridges  and  other  construction  work. 

THE  FT.  WAYNE  ENGINEERING  &  MANUFACTURING  COM¬ 
PANY,  of  Ft.  Wayne,.  Ind.,  has  filed  articles  of  incorporation  with  the 
Secretary  of  State  with  a  capital  of  $200,000.  The  company  proposes  to 
manufacture  engines,  boilers,  electric  supplies,  etc.  Henry  C.  Paul,  F.  S. 
Hunting  and  John  Ashom  are  the  directors. 

THE  GENERAL  LIGHT  COMPANY,  of  Camden,  N.  J.,  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $100,000,  for  the  purpose 
of  manufacturing  machinery,  engines,  etc.,  for  producing  light.  The 
incorporators  are:  J.  L.  Sweigard,  of  Philadelphia,  Pa.;  E.  P.  Gerber, 
of  Reading,  Pa.;  S.  Foredberger,  of  Philadelphia,  Pa.,  and  C.  S.  King, 
of  Camden. 


New  Incorporations, 

SAN  BERNARDINO,  CAL.— The  Standard  Gas  &  Electric  Company 
has  been  incorporated  here  with  a  capital  stock  of  $50,000. 

STOCKTON,  CAL. — Articles  of  incorporation  have  been  filed  for  the 
South  San  Joaquin  Improvement  Company  with  a  capital  stock  of 
$100,000.  The  company  will  engage  in  a  general  development  business  and 
promote  the  construction  of  an  interurban  railway  between  Manteca  and 
Stockton.  Among  the  directors  are:  D.  O.  Castle,  J.  A.  MacAfee,  E.  J. 
Baker,  of  French  Camp;  E.  Powers  and  J.  D.  Maxey,  of  Manteca;  B.  A. 
Goodwin  and  C.  B.  Matthews,  of  Ripon. 

HARTLEY,  DEL. — The  People’s  Telephone  Company,  of  Delaware,  has 
been  chartered,  with  a  capital  stock  of  $90,000!  The  directors  are:  David 
Rothenburg,  David  Rodemay  and  Joseph  M.  Hazel,  of  Hartley. 

MACON,  GA. — The  Flint  River  Power  Company  has  been  incorporated 
by  W.  J.  Massee,  John  T.  Moore  and  Walter  T.  Johnson. 

WEST  PALM  BEACH,  FLA. — Articles  of  incorporation  have  been 
filed  for  the  Ariston  Ice  &  Electric  Company,  with  a  capital  stock  of 
$40,000.  The  officers  are:  Edward  G.  Black,  president;  John  Brady, 
secretary,  and  Alfred  W.  Varian,  treasurer. 

ELBERTON,  GA. — Plans  are  being  made  to  organize  the  Broad  River 
Power  Company  to  construct  a.  hydro-electric  plant  on  the  Broad  River 
to  furnish  electricity  for  lamps  and  motors.  A.  S.  J.  Stovall,  A.  S. 
Oliver,  E.  B.  Tate,  I.  G.  Swift  and  others,  of  Elberton,  are  interested  in 
the  project.  The  Solomdn-Norcross  Company,  of  Atlanta,  Ga.,  is  making 
surveys  for  the  proposed  plant  and  will  have  charge  of  the  work. 

CHENOA,  ILL. — The  Chenoa  Telephone  Company  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $5,000.  The  incorporators  are: 
John  F.  Johnson,  Frank  Watson,  A.  M.  Blake,  and  others. 

CHICAGO,  ILL. — The  Interlake  Railroad  Company  has  been  chartered 
with  a  nominal  capital  stock  of  $5,000  to  construct  an  electric  railway 
from  Lake  Michigan  to  Fox  Lake,  in  Lake  County.  The  incorporators 
are:  Otto  Hopper,  S.  N.  Conway,  Martin  D.  Smith,  A.  F.  Struckman 
and  S.  S.  Welcher. 

LITTLETON,  ILL. — The  Littleton  &  Brooklyn  Telephone  Company 
has  been  organized  with  a  capital  stock  of  $2,000,  and  is  planning  to 
commence  active  operations  in  the  near  future.  The  officers  of  the 
company  are:  John  L.  Day,  president;  H.  D.  Sellers,  secretary,  and  E. 
B.  Dixson,  treasurer. 

KOKOMO,  IND. — The  Darrough-Chapel  Rural  Telephone  Company 
has  been  incorporated.  The  directors  are:  Richard  S.  Reed,  B.  L.  O.  Tate 
and  E.  M.  Tate. 

MASON  CITY,  lA. — ^The  Lake  Shore  Telephone  Company  has  filed 
articles  of  incorporation,  with  a  capital  stock  of  $4,500,  for  the  purpose 
cf  constructing  and  operating  telephone  lines  in  this  county. 

RHODES,  lA. — Articles  of  incorporation  have  been  filed  for  the  Rhodes 
Telephone  Company,  with  a  capital  stock  of  $5,000.  The  officers  of  the 
company  are  George  W.  Marsh,  president;  A.  C.  Meyers,  vice-president; 
Melvin  F.  Baker,  secretary,  and  O.  Luttikin,  treasurer. 

DEMOCRAT,  KY. — The  Upper  Rockhouse  &  Beaver  Telephone  Com¬ 
pany  has  been  formed  with  a  capital  stock  of  $1,200  by  T.  A.  Cook, 
Ewins  Cook,  C.  C.  Martin  and  others.  The  company  proposes  to  con¬ 
struct  a  telephone  line  from  Republican  to  Democrat,  20  miles  in 
length,  with  numerous  small  branch  lines. 

FRANKFORT,  KY. — Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  for  the  Ballard  County  Independent  Telephone  Com¬ 
pany,  with  a  capital  stock  of  $1,800. 

GR.\YSON,  KY. — The  Grayson  County  Telephone  Company  has  been 
organized  by  Richmond  Day,  Isaac  Miles  and  William  Wellston.  The 
company  is  capitalized  at  $2,500  and  proposes  to  construct  and  operate 
an  independent  line  from  Grayson  via  Kelley’s  and  from  Siding  to 
Stanton,  a  distance  of  about  35  miles. 

LINCOLN,  KY. — The  Kentucky  Farmers’  Telephone  Company  has 
been  incorporated,  with  a  capital  stock  of  $1,000. 

RUSSELL,  KY. — The  Jamestown  &  Wilson  Telephone  Company  has 
been  incorporated,  with  a  capital  of  $350. 

STANFORD,  KY. — The  Kentucky  Farmers’  Telephone  Company  has 
been  organized,  with  a  capital  stock  of  $2,000,  to  construct  and  operate  a 
telephone  line  from  Stanford  to  Mt.  Vernon.  Jesse  Overby,  of  Stanford; 
lianver  Prater,  of  Hustonville,  and  William  Smith,  of  Jesse,  are  inter¬ 
ested  in  the  enterprise. 
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OXFORD,  ME. — The  Oxford  &  Otisfield  Telegraph  &  Telephone  Com¬ 
pany  has  filed  a  certificate  of  incorporation,  with  a  capital  stock  of  $5,000. 
The  incorporators  are  H.  M.  Stone,  James  G.  Howe,  E.  R.  Stone,  of^East 
Otisfield;  George  B.  Turner,  William  Faunce,  L.  H.  Dunn,  Orrin  Stevens 
and  others,  of  Oxford. 

CLARISSA,  MINN. — The  Clarissa  Rural  Telephone  Company  has  been 
organized  for  the  purpose  of  operating  a  telephone  system.  Work  has 
commenced  on  the  installation  of  a  local  exchange. 

LE.\F  RIVER,  MINN. — Articles  of  incorporation  have  been  filed  for 
the  Clover  Hill  Rural  Telephone  Company,  with  a  capital  stock  of  $1,200, 
by  G.  W.  Alberts,  J.  B.  Wallace  and  A.  J.  Broadfoot. 

MOORHEAD,  MINN. — The  Buffalo  River  Telephone  Company  has  been 
organized,  with  a  capital  stock  of  $40,000.  The  officers  are:  Jorgen  Jensen, 
president;  G.  O.  Lee,  vice-president,  and  C.  Grover,  treasurer. 

PINE  ISLAND,  MINN. — The  farmers  of  Pine  City  and  vicinity  have 
organized  a  telephone  company  to  construct  a  line  from  Pine  Island  to 
Bowerville,  and  throughout  the  surrounding  country.  The  officers  of  the 
company  are  C.  A.  Anderson,  president;  John  H.  Bogert,  vice-president; 

E.  E.  Johnson,  .secretary,  and  John  Rapp,  treasurer. 

TECUMSEH,  NEB. — The  business  men  and  farmers  of  Cook  and 
vicinity  have  organized  a  new  telephone  company  and  will  install  a 
metallic  system.  The  following  officers  have  been  elected:  J.  E.  Proffitt, 
president;  George  F.  Dorsch,  secretary,  and  S.  B.  Wilson,  treasurer. 

CHATEAUGAY,  N.  Y. — The  Farmers’  Rural  Telephone  Company  has 
been  organized  to  build  a  telephone  line  from  Chateaugay  to  Frontier,  by 
the  way  of  Earlville. 

NEW  YORK,  N.  Y. — The  Orange  &  Cronomer  Lakes  Power  Company 
has  been  incorporated,  with  a  capital  stock  of  $100,000,  by  Arthur  H. 
Ferber,  Emily  S.  Henning  and  M.  C.  King,  all  of  New  York. 

NEW  YORK,  N.  Y. — The  Hudson  &  Long  Island  Traction  Company 
has  filed  articles  of  incorporation  with  a  capital  stock  of  $50,000  to 
construct  and  operate  an  electric  railway  from  Twelfth  .Kvenue  and 
West  Forty-second  Street,  New  York,  to  the  plaza  of  the  Blackwell’s 
Island  Bridge  in  Long  Island  City,  four  and  one-half  miles  in  length. 
The  directors  are:  Frederick  K.  Morris,  Anthony  Stumpf,  Arthur  C. 
Hume,  Harold  B.  Weaver,  Cassius  M.  Wicker,  Henry  A.  Belden,  William 
\'.  Lomax  and  John  J.  Clancy,  of  New  York,  and  William  B.  Spencer, 
of  Montclair,  N.  J. 

OXBOW,  N.  Y. — The  Oxbow  Telephone  Company  has  been  incorpor¬ 
ated,  with  a  capital  stock  of  $550,  to  build  a  telephone  line  from  Oxbow  to 
Antwerp  and  to  Rossie.  The  directors  are  Elmer  Storie,  William  Laucto, 
W.  C.  Baldwin,  William  Hutton,  A.  B.  Jelark  and  others. 

WATERTOWN,  N.  Y. — Plans  have  been  perfected  for  the  construction 
of  a  new  telephone  system,  which  will  be  known  as  the  Jefferson  County 
Telephone  Company.  C.  H.  Poole  and  S.  H.  Ferris,  of  L’tica,  arc  inter¬ 
ested  in  the  enterprise. 

LEAKSVILLE,  N.  C. — charter  has  been  granted  to  the  Leaksville 
Light,  Power  &  Milling  Company  to  operate  a  lighting  plant,  flouring  and 
grist  mills,  etc.  The  company  is  capitalized  at  $125,000,  and  the  incor¬ 
porators  are:  E.  B.  and  J.  B.  King  and  others. 

FESSENDEN,  N.  D. — The  German  Osbkash  Telephone  Company  has 
been  chartered  by  Andrew  Dietz,  Carl  Ebbert  and  Charles  A.  Krueger, 
all  of  Fessenden. 

LEEDS,  N.  1). — The  Springfield  Telephone  Company  has  been  incor¬ 
porated  by  John  F.  Fosen,  A.  Strasbe,  F.  D.  -Anderson  and  others. 

WILLISTON,  N.  D. — The  Muddy  X’alley  Telephone  Company  has  been 
incorporated,  with  a  capital  stock  of  $9,000,  by  John  A.  Wageman,  Mar- 
ciiall  H.  Jeffery  and  Fred  Cutter,  of  Williston. 

WILLIAMSBURG,  OHIO. — The  Williamsburg  Home  Telephone  Com¬ 
pany  has  been  chartered,  with  a  capital  stock  of  $10,000,  by  J.  O.  Fuhr, 
W.  T.  Elrod,  J.  H.  Weaver,  J.  P.  Allen  and  C.  C.  Patten. 

FT.  GIBSON,  OKL-A. — The  Grand  River  Light  &  Power  Company  has 
filed  articles  of  incorporation,  with  a  capital  stock  of  $15,000.  The  in¬ 
corporators  are:  T.  J.  Bardmont,  M.  C.  Meigs  and  others. 

GUTHRIE,  OKL.A. — The  Close  Heat  &  Power  Company,  of  Chicago, 
Ill.,  and  Guthrie,  Okla.,  has  been  incorporated,  with  a  capital  stock  of 
$10,000,  by  J.  J.  Butler,  G.  -A.  Mason,  of  Chicago,  Ill.;  G.  V.  Pattison 
and  H.  W.  Pentecost,  of  Guthrie. 

GUTHRIE,  OKL.A. — A  charter  has  been  granted  to  the  Cherokee  Belt 
&  Interurban  Railway  Company  to  build  an  electric  railway  from  a 
point  on  the  Midland  Valley  Railroad  to  the  Missouri,  Kansas  &  Texas 
Railway.  The  capital  stock  of  the  company  is  placed  at  $500,000  and  the 
incorporators  are:  F'.  E.  Montel,  of  Kansas  City;  C.  W.  Butferworth,  of 
Tulsa;  J.  R.  Caudley,  E.  Pease  and  A.  E.  Leahe,  of  Collinsville. 

HUNTER,  OKLA. — -Articles  of  incorporation  have  been  filed  for  the 
Hunter  Telephone  Company,  with  a  capital  stock  of  $5,000.  The  directors 
are  E.  P.  Thomas  and  P.  Cochran,  of  Hunter. 

LF-B.ANON,  OKLA. — ^The  Lebanon  Telephone  Company  has  filed  arti¬ 
cles  of  incorporation.  The  capital  stock  is  placed  at  $10,000,  and  the 
directors  are  G.  M.  D.  Halford,  J.  M.  Whitsel,  S.  M.  Keisie,  H.  Moss 
and  H.  F.  Keller,  of  Lebanon. 

HARBOUR  CREEK,  P.A. — The  South  Harbour  Creek  Telephone  Com¬ 
pany  has  been  incorporated,  with  a  capital  stock  of  $6,000,  by  Clayton  A. 
Bell,  Homer  O.  Walker,  Alfred  E.  Wood  and  others,  of  Harbour  Creek. 

PHILADELPHIA,  P.\. — The  Philadelphia  Terminal  Transfer  Com¬ 
pany  has  been  chartered,  with  a  capital  stock  of  $150,000,  by  E.  B. 


Colket,  president;  M.  B.  Colket,  George  W.  Freed,  Jr.,  Fleming  Parke,  of 
Philadelphia;  Clarence  L.  Potts,  of  West  Chester;  C.  S.  Ardmore; 
Franklin  McCall,  of  Haverford,  and  Herbert  K.  Adams,  of  Eddington. 

F'OMBELL,  P-A. — The  Fombell  Telephone  Company  has  been  granted 
a  charter  to  construct  a  telephone  line  from  Ogel  to  Oak  Grove  Church. 
The  company  is  capitalized  at  $5,000.  J.  -F'.  Schramm,  of  Fombell,  is 
treasurer. 

TOWER  CITY,  P-A. — The  Sterling  City  Light,  Heat  &  Power  Company 
has  been  chartered,  with  a  capital  stock  of  $22,000,  by  John  T.  Pfeiffer,  of 
Tower  City,  treasurer;  Harper  T.  Bressler,  B.  W.  Fees,  Pierce  Maher, 
Robert  Sterling  and  others,  all  of  Tower  City. 

NASHVILLE,  TENN. — The  McKenzie  Home  Telephone  Company,  of 
Carroll  County,  has  filed  articles  of  incorporation  with  the  Secretary  of 
State.  The  capital  stock  is  placed  at  $1,500,  and  the  incorporators  are 
K.  J.  Parnell,  J.  C.  Blackburn,  H.  E.  Sexton  and  others. 

SALINA,  UTAH. — Articles  of  incorporation  have  been  filed  with  the 
Secretary  of  State  for  the  Salina  Telephone  Company.  The  company  is 
capitalized  at  $10,000,  and  the  officers  are:  -A.  J.  Lewis,  president;  E.  M. 
Peyton,  vice-president,  and  H.  F.  Jorgensen,  secretary. 

POUND,  V’A. — The  Indian  Creek  &  Pound  Telephone  Company  has 
been  organized,  with  a  capital  stock  of  $2,000,  by  Y.  Hughes,  Jr.,  of 
--Almira;  R.  D.  Hughes,  of  Potters  Creek,  Ky.,  and  Miller  Smith,  of  Pound. 

BAD  AX,  WIS. — The  Bad  Ax  Telephone  Company,  of  Vernon  County, 
has  been  incorporated,  with  a  capital  stock  of  $7,000,  by  S.  Anderson  and 
others. 

RHINELANDER,  WIS. — Articles  of  incorporation  have  been  filed 
for  the  Rhinelander  Lighting  Company,  with  a  capital  stock  of  $100,000, 
by  John  Lind,  C.  F.  Dixon  and  others. 

BRIGHTON,  N.  B.,  C.AN. — The  Farmers’  Telephone  Company,  Ltd., 
has  been  incorporated,  with  a  capital  stock  of  $5,000,  by  Henry  A.  Smith 
and  others. 

-ALAMEDA,  SASK.,  CAN. — With  a  capital  of  $15,000  the  Alameda 
Rural  Telephone  Company  is  being  organized  to  build  a  long  distance  line 
between  here  and  -Areola,  touching  Douglaston,  Dalseboro  and  Curt  Hills. 


,  Legal, 


ELECTRIC  WIRES  IN  A  BUILDING  ARE  FI-XTURES  -AND  SUB¬ 
JECT  TO  A  MECH.ANIC’S  LIEN. — The  statutes  of  the  state  of  Oregon 
provide  that  every  person  performing  labor  upon  or  furnishing  material 
of  any  kind  to  be  used  in  the  alteration  or  repair  of  a  building  shall 
have  a  lien  upon  the  building  for  the  work  done  or  the  material  furnished. 

It  was  held  that  under  this  provision  a  person  doing  repair  work  on  the 
■electric  wiring  in  a  building  was  entitled  to  a  lien.  It  was  argued  by 
defendant’s  counsel  that  the  lien  undertdken  to  be  imposed  on  the 
property  for  material  furnished  and  labor  performed  was  not  for  the 
alteration  or  repair  of  a  building,  but  of  electric  wiring  and  fixing,  and 
also  in  making  connections  in  and  about  the  building;  that  it  is  possible 
for  electric  wires  to  be  run  into  a  building  and  connections  made 
without  such  wires  being  attached  in  any  manner  to  the  structure;  and 
that  the  statute  does  not  give  a  lien  for  the  alteration  or  repair  of 
electric  wires.  The  contention,  however,  was  not  acceded  to  by  the 
court,  which  held  that  the  wires  employed  to  distribute  electricity  to  one 
or  more  rooms  in  a  building,  if  attached  in  such  manner  as  to  indicate 
an  intention  to  make  them  fixtures,  become  a  part  of  the  structure  and  are 
as  necessary  as  conduits  for  gas  or  water.  “These  connecting  and  dis¬ 
tributing  wires,  when  made  fixtures,  become  the  property  of  the  owner 
of  the  building  in  which  they  arc  placed,  and  the  value  of  the  material 
furnished  and  of  the  labor  employed  in  making  the  improvements  are 
burdens  which,  under  a  statute  like  ours,  may  be  imposed  on  the  land 
for  the  construction,  alteration,  or  repair  of  any  buliding.”  Rowen  v. 
.-Alladio,  Supreme  Court  of  Oregon,  93  Pac.  Rep.  929. 

DUTY  TO  INVESTIGATE  WHEN  WIRES  ARE  REPORTED  TO 
BE  DOWN  AND  TO  SEE  THAT  CURRENT  IS  TURNED  OFF  TILL 
REPAIRS  -ARE  M-ADE. — The  plaintiff,  a  minor,  brought  an  action, 
through  his  next  friend,  against  the  city  of  Madison,  Ga.,  to  recover 
damages  for  personal  injuries.  .A  glass  insulating  cuff,  on  a  cross-arm 
of  a  pole  to  which  a  wire  was  attached,  was  merely  set  on  loosely,  so 
that  it  was  easily  jarred  from  tlie  peg.  The  cross-arm  was  slanting,  so 
that  less  force  was  required  to  jerk  the  cuff  to  which  the  wire  was 
attached  from  the  peg  than  if  the  arm  had  been  horizontal.  On  the 
elay  the  plaintiff  was  injured  a  scantling  toppled  over  to  the  street  and 
struck  the  wire,  causing  it  to  fall  from  the  pole  to  the  street,  with  the 
cuff  still  attached  to  it.  The  wire  fell  into  the  street  about  a  quarter 
to  4  o’clock  in  the  afternoon,  and  a  little  before  dark  a  workman  was 
sent  to  telephone  to  the  electric  light  plant  that  the  wire  was  down. 
Between  sundown  and  dark  the  plaintiff,  then  about  7 54  years  of  age, 
while  walking  along  the  street,  came  to  the  fallen  wire,  which  was  then 
about  two  feet  frem  the  ground.  The  plaintiff  caught  the  wire  with  his 
hands  to  raise  it  so  as  to  pass  under  it  and  was  severely  shocked  and 
burned.  Where  plaintiff  grasped  the  wire  with  one  of  his  hands  the 
insulating  covering  was  off  for  an  inch  or  more,  and  the  appearance 
indicated  that  it  bad  been  off  for  a  considerable  time.  It  was  held 
that  the  defendant  had  been  negligent  and  was  liable  in  damages.  “If 
the  superintendent  of  the  electric  plant  received  notice  that  the  wire  was 
down,  and  the  electric  current  was  then  on,  he  should  have  instantly 
turned  the  current  off  and  kept  it  off,  until,  after  due  investigation,  the 
report  was  found  to  be  untrue,  or,  if  found  to  be  true,  until  proper 
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precautions  were  taken  to  prevent  danger  to  persons  or  property  from  the 
fallen  wire.  If  at  the  time  of  receiving  such  report  the  current  was  not 
on,  then  he  should  ,havc  seen  that  it  was  not  turned  on  until  he  had 
ascertained  that  the  wire  was  not  down,  or,  if  down,  the  danger  from  its 
having  been  down  in  the  street  had  been  obviated.”  Mayor  of  City  of 
Madison  v.  Thomas,  Supreme  Court  of  Georgia,  60  S.  E.  Rep.  461. 

ELECTRIC  COMPANY  NOT  LIABLE  FOR  INJURIES  RESULT¬ 
ING  FROM  THIRD  PARTIES  TAMPERING  WITH  ITS  WIRES.— 
In  recent  decision  an  electric  light  company  has  been  held  free  from 
legal  liability  for  an  injury  occurring  under  rather  unusual  circumstances. 
One  of  Its  wires,  running  over  a  shed,  through  some  unknown  cause,  be¬ 
came  uninsulated  at  a  point  near  the  shed.  On  the  day  of  the  accident 
two  boys  were  seen  playing  on  top  of  the  shed  with  a  baled  hay  wire,  the 
end  of  which  was  bent  and  thrown  over  the  electric  wire.  The  boys  man¬ 
aged  to  push  the  hay  wire  along  until  it  rested  on  the  spot  where  the 
insulation  was  worn  off  of  the  electric  light  wire.  At  this  juncture  the 
end  of  the  hay  wire  hung  down  in  a  pool  of  water  which  had  formed  in 
the  alley  over  which  the  electric  wire  was  strung,  and  the  hay  wire  began 
to  sputter  and  emit  sparks,  whereupon  the  boys  ran  away.  Shortly  after¬ 
ward  the  plaintiff  drove  a  milk  wagon  into  the  alley  to  make  a  delivery 
of  milk.  He  did  not  observe  the  down  wire,  and  the  horse  stepped  into 
the  pool  and  was  immediately  electrocuted.  When  the  horse  fell  the 
plaintiff  leaned  over  the  side  of  his  wagon  to  see  what  caused  him  to  fall 
.nnd  was  thrown  from  the  wagon,  by  the  force  of  an  electric  shock,  to 
the  ground,  where  he  received  several  additional  shocks  by  coming  in 
contact  with  the  horse's  feet  as  he  kicked  in  his  death  struggles.  It  was 
held  that  notice  of  the  dangerous  condition  of  the  light  wire  would  be 
imputed  to  the  defendant  company  and  that  the  company  was  negligent  in 
failing  to  restore  the  insulation.  The  court  held  that  it  was  essential  to 
the  plaintiff’s  cause  of  action  to  show  that  the  defendant’s  failure  to 
insulate  was  the  proximate  cause  of  the  injury.  And  it  was  held  that  the 
failure  to  insulate  was  not  the  proximate  cause  and  that  the  defendant 
company  could  therefore  not  be  held  responsible  in  damages.  Quoting 
from  the  opinion:  “To  hold  the  defendant  liable,  we  must  hold  that  it 
was  responsible  for  the  acts  of  trespassing  boys.  To  do  this  would  prac¬ 
tically  make  the  defendant  an  insurer  of  the  lives  and  limbs  of  every 
person  against  loss  Dr  injury  caused  by  the  wrongful  and  unlawful  tam- 
IfCring  with  its  wires  by  any  and  all  persons  whomsoever.”  Sutherman 
vs.  Laclede  Gaslight  Company,  St.  Louis  Court  of  Appeals,  Missouri, 
104  S.  W.  Rep.,  1128. 


Persona!. 

R.  LEO  VON  HER  NAITTEN,  of  Santa  Rosa,  Cal.,  has  been  ap¬ 
pointed  the  local  manager  of  the  Oroville  Water,  Light  &  Power  Com¬ 
pany,  of  Oroville,  Cal.  « 

MR.  E.  P.  WETMORE,  general  manager  of  the  Augusta-Aiken  Railway 
&  Electric  Company,  Augusta,  Ga.,  has  resigned  his  position  to  take 
effect  this  month. 

PRESIDENT  DUDLEY  FARRAND,  of  the  National  Electric  Light 
Association,  has  gone  to  Chicago  to  complete  the  final  arrangements  for 
the  convention  to  be  held  there  in  May. 

MR.  L.  EARL  RIGHTMV'ER,  of  the  construction  department  of  the 
General  Electric  Company,  Schenectady,  is  at  Porto  Rico  inspecting  work 
on  water  power  plant  being  erected  there  for  J.  G.  White  Company. 

MR.  C.  WELLINGTON  KOINER  has  resigned  the  position  of  general 
superintendent  and  engineer  of  the  Los  Angeles  Gas  &  Electric  Company, 
Los  Angeles,  Cal.,  to  become  general  manager  and  engineer  of  the  munici¬ 
pal  lighting  plant  at  Pasadena,  Cal. 

MR.  WILLIAM  LEDERER,  formerly  of  the  Commonwealth  Edison 
Company,  Chicago,  is  now  connected  with  Stephen  T.  Williams  &  Staff, 
factory  engineers,  as  engineer  in  the  Chicago  office.  First  National  Bank 
Building,  Chicago. 

MR.  E.  A.  STEVENSON,  of  the  cable  electrical  staff  of  the  Telegraph 
Construction  &  Maintenance  Company  of  England,  has  recently  retired 
on  pension  after  long  and  faithful  service.  He  is  well  known  in  this 
country,  and  is  the  father  of  Mr.  E.  W.  Stevenson,  the  electrical  expert 
of  the  Hazard  Manufacturing  Company,  of  Wilkes-Barre,  Pa. 

MR.  EDWARD  Y.  PORTER,  who  for  the  past  ten  years  has  been 
superintendent  of  the  Moore  Electrical  Company,  of  Newark,  N.  J.,  has 
opened  an  office*  at  702  S.  Spring  Street,  Los  Angeles,  Cal.,  as  an 
elcctricpl  and  illuminating  engineer.  He  will  give  his  attention  to  the 
design  of  ail  kinds  of  lighting  systems  and  is  equipped  for  making 
illumination  and  photometric  tests. 

MR.  B.  E.  SUNNY  has  been  elected  vice-president  of  the  American 
Telephone  &  Telegraph  Company.  Mr.  Sunny  was  connected  with  the 
Chicago  Telephone  Company  some  18  or  20  years  ago,  since  which  time 
he  has  been  in  charge  of  the  Western  office  of  the  General  Electric 
Company,  of  which  company  he  is  a  vice-president.  He  will  make  his 
headquarters  in  Chicago  and  have  charge  of  the  Western  interests  of  the 
Bell  company. 

FORD,  B.\CON  &  DAVIS,  of  New  York  City,  have  been  appointed 
consulting  engineers  to  the  receivers  of  the  New  York  City  Railway  Com¬ 
pany  with  regard  to  certain  important  improvements  now  being  made  on 
the  property.  The  representative  of  the  firm,  acting  in  the  capacity  of 
chief  engineer,  will  have  his  office  at  the  company  headquarters.  The  firm 
has  done  a  large  amount  of  electric  railway  engineering  and  construction 
throughout  the  United  States. 


MR.  H.  F.  GRANT,  for  many  years  manager  of  the  Seattle  Electric 
Company,  of  Seattle,  Wash.,  and  district  manager  for  Stone  &  Webster 
interests  in  the  Pacific  Northwest,  has  resigned,  and  Mr.  E.  E.  Potter 
appointed  as  acting  manager.  Mr.  Grant  will  devote  his  time  to  Stone  & 
Webster  interests  in  the  Northwest  as  district  manager.  Former  General 
Superintendent  J.  B.  Lukes  becomes  superintendent  of  power  of  the 
Stone  &  Webster  companies  in  the  Pacific  Northwest.  Mr.  Z.  A.  Ham¬ 
mond  resigns  as  claim  agent. 


Trade  Publications. 


MECHANICS’  TOOLS  of  all  kinds  are  listed  and  briefly  described  in 
a  neatly  illustrated  catalogue  recently  issued  by  the  Cincinnati  Tool 
Company,  Cincinnati,  Ohio. 

TIME  SWITCHES  for  electric  circuits  are  described  in  an  illustrated 
folder,  designated  as  Bulletin  No.  28,  recently  issued  by  the  Campbell 
Electric  Company,  Lynn,  Mass. 

DIRECT-CURRENT  MOTORS  “rated  at  .33  hp  ^and  .50  hp  are  de¬ 
scribed  in  detail  in  bulletin  No.  3213  of  the  Emerson  Electric  Manufac¬ 
turing  Company,  St.  Louis,  Mo. 

DIRECT-CURRENT  FANS— Bulletin  No.  21,  of  the  Diehl  Manufac¬ 
turing  Company,  Elizabethport,  N.  J.,  is  devoted  to  direct-current  bracket, 
desk,  oscillator  and  telephone-booth  fans. 

ELECTRIC  SIGNS. — The  1908  catalogue  of  the  Haller  Sign  Works, 
319  South  Qinton  Street,  Chicago,  Ill.,  illustrates  and  describes  a  com¬ 
plete  line  of  artistic  electric  signs  for  all  purposes. 

FANS. — The  Baltimore  Electric  Supply  Company,  of  215  North  Calvert 
Street,  Baltimore,  Md.,  has  issued  a  folder  illustrating  and  describing 
a  large  number  of  electric  fans  which  it  keeps  in  stock. 

POTHEADS. — The  G.  &  W.  Electric  *  Specialty  Company,  128  West 
Jackson  Boulevard,  Chicago,  has  a  new  set  of  bulletins  showing  a  com¬ 
plete  line  of  potheads  and  cable  terminal  belts  for  use  in  stations. 

DIRECT-CURRENT  GENERATORS  AND  MOTORS  of  the  belted 
type  for  outputs  of  from  .s-hp  to  85-kw  are  briefly  described  and  illus¬ 
trated  in  Bulletin  No.  1057,  of  the  Allis-Chalmers  Company,  Milwaukee, 
Wis. 

HIGH-FREQUENCY  APPARATUS.— The  Fred’k  Pearce  Company,  18 
Rose  Street,  New  York,  is  devoted  to  Willyoung  X-ray  and  high-frequency 
apparatus,  accessories  and  supplies  and  induction  coils  for  colleges  and 
schools. 

COUCH  BRACKETS. — The  Federal  Electric  Company,  Chicago,  de¬ 
scribes  in  Bulletin  No.  8  its  ornamental  couch  biacket,  which  has  attracted 
so  much  attention,  as  “five  lamps  in  one”  being  adapted  to  so  many 
different  purposes. 

ELECTRO-THERAPEUTIC  APPARATUS.— A  folder  of  the  Campbell 
Electric  Company,  Lynn,  Mass.,  deals  with  various  types  of  high- 
frequency  devices  for  physicians’  use  in  electro-therapeutical  treatment 
and  cautery  operations. 

ELECTRICAL  SUPPLIES. — The  F.  Bissell  Company,  226  Huron 
Street,  Toledo,  Ohio,  is  issuing  a  series  of  calendar  cards  which  are  dis¬ 
tributed  each  month  to  those  interested  in  electrical  supplies  and 
machinery. 

DIRECT-CONNECTED  GENERATORS  of  the  direct-current  type  are 
fully  described  in  a  neatly  illustrated  bulletin,  designed  as  No.  107,  re¬ 
cently  issued  by  the  Sprague  Electric  Company,  527  West  Thirty-fourth 
Street,  New  York. 

FOUR-STROKE  CYCLE  GAS  ENGINES,  governed  on  the  hit-and- 
miss  principle,  are  described  in  Bulletin  F,  of  the  Jacobson  Machine 
Manufacturing  Company,  Warren,  Pa.  These  machines  range  in  rating 
from  3  hp  to  35  hp. 


Unclassified  Items. 


MR.  EDWARD  TERRY,  a  well  known  hydraulic  and  mechanical 
engineer  and  inventor  died  April  7  at  his  home  in  Hartford,  Conn.,  after 
a  week’s  illness  from  pneumonia.  Mr.  Terry  was  born  in  Terryville, 
Conn.,  in  1850,  and  was  a  graduate  from  Yale  Scientific  School  in  1871. 
He  was  secretary  of  the  Farmington  Power  Company,  president  of  the 
Terry  Steam  Turbine  Company  and  a  member  of  the  American  Society 
of  Civil  Engineers.  He  is  survived  by  a  widow  and  one  son. 

KEYPORT,  N.  J. — The  Jersey  Central  Traction  Company  contemplates 
building  about  four  miles  of  new'  track. 

VINCENNES,  IND. — The  Vincennes,  West  Baden  &  Louisville  Railway 
Company  is  planning  to  begin  work  on  the  construction  of  its  road  in  June 
or  July.  The  road  will  be  about  4254  miles  in  length.  The  company  is 
capitalized  at  $1,500,000,  and  the  officers  are:  Thomas  H.  Adams,  of 
Vincennes,  president;  Anthony  M.  Yelton,  of  Vincennes,  secretary; 
John  O.  Davis,  of  Petersburg,  treasurer. 

COLUMBUS,  OHIO. — We  are  informed  that  the  Findlay-Marion 
Railway  &  Light  Company  is  planning  to  commence  construction  work 
on  its  road  about  May  i.  The  electric  ^railway  will  connect  Findlay  and 
Marion,  a  distance  of  46  miles.  The  overhead  trolley  system  will  be 
used.  G.  W.  Meeker  is  secretary  and  the  Riggs  &  Sherman  Engineering 
Company,  electrical  engineers. 
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MURPHYSBORO,  ILL.— The  Murphysboro  Railway,  Light,  Heat  & 
Power  Company  contemplates  extending  its  street  railway  system  for  a 
distance  of  about  two  miles,  and  purchasing  electrical  equipment  for  a 
small  power  station  and  also  a  number  of  cars.  John  G.  Hardy  is 
secretary. 

SOUTH  BEND,  IND. — Arrangements  are  being  made  by  the  Kalamazoo, 
Elkhart  &  South  Bend  Traction  Company  to  commence  work  on  the 
construction  of  its  road  next  month.  The  road  will  be  72  miles  in  length. 
A.  D.  Harris  is  president. 

CHICAGO,  ILL. — Articles  of  incorporation  have  been  filed  for  the 
Chicago  Inland  Traction  Company  to  build  an  electric  railway  from 
Crete  to  Kankakee,  a  distance  of  32  miles.  The  incorporators  are:  Edward 
Doepp,  of  Blue  Island;  C.  W.  Rhodes,  Elmer  Schlesinger,  E.  D.  Lawler, 
of  Chicago,  and  H.  C.  Bangs,  of  Glencoe. 

EUNICE,  LA. — The  City  Council  is  considering  a  proposition  to  con¬ 
struct  a  mnuicipai  electric  light  plant. 

WILKES-BARRE,  PA. — The  County  Commissioners  are  considering  the 
question  of  installing  an  electric  light  plant  in  the  new  court  house.  It 
is  estimated  that  energy  for  lighting;,  elevators  and  fans  for  the  court 
bouse  will  cost  from  $10,000  to  $12,000  per  year  if  furnished  by  a  private 
corporation.  It  has  been  proposed  to  install  an  electric  plant  at  the 
county  jail,  at  a  cost  of  about  $30,000. 

NEW  YORK,  N.  Y. — The  contract  for  installing  electric  equipment  in 
addition  to  and  alterations  in  School  No.  16,  Borough  of  Bronx,  has 
bien  awarded  by  C.  B.  J.  Snyder,  superintendent  school  buildings,  to 
the  A.  Feldman  Construction  Company  for  $7,250. 

CHICAGO,  ILL. — Bids  will  be  received  until  .\pril  15  by  the  clerk  of 
the  Sanitary  District  of  Chicago,  American  Trust  Building,  Chicago,  Ill., 
as  follows:  Division  A — 15,000  ft.  of  four-duct  sectional  conduit.  Di¬ 
vision  B — 50  manholes,  collars  and  covers.  All  of  the  above  mentioned 
material  must  be  delivered  within  21  days  after  the  award  of  the 
contracts.  All  proppsals  must  be  made  upon  blanks  furnished  by  the 
Sanitary  District  and  in  accordance  with  plans  and  specifications  on  file 
in  the  office  of  the  electrical  engineer,  room  1500,  American  Trust 
Building,  Chicago,  Ill.,  which  can  be  obtained  upon  application  therefor. 
Robert  R.  McCormick  is  president  of  the  Board  of  Trustees,  and  I.  J. 
Ilryan  clerk, 

HOT  SPRINGS,  ARK. — Articles  of  incorporation  have  been  filed  for 
the  Essex  Valley  Land  Company  by  J.  A.  Riggs  and  W.  S.  Kirkham, 
of  Hot  Springs.  The  company  has  been  organized  for  the  purpose  of 
doing  a  general  real  estate  business  and  proposes  to  build  an  interurban 
electric  railway  from  Hot  Springs  to  Essex  Park  and  Potash  Sulphur. 

DEFIANCE,  OHIO. — Plans  are  being  made  by  the  Ohio  Electric  Rail¬ 
way  Company  to  equip  the  Columbus  &  Lake  Michigan  Railroad  to  be 
operated  by  electricity  during,  the  coming  summer.  At  present  the  road 
is  operated  as  a  steam  road.  It  is  stated  that  contracts  have  been  awarded 
for  equipping  ten  miles  of  the  Linia-Bellefontaine  extension. 


Business  Notes. 


THE  GIBSON  MANUFACTURING  COMPANY,  of  Danbury,  Conn., 
recently  incorporated,  is  equipping  a  plant  for  the  manufacture  of  glass 
telephone  instruments,  including  glass  receivers  and  mouthpieces  for 
transmitters,  etc. 

VENTRES  &  JONES,  of  Lenox,  Mass.,  have  purchased  the  business  of 
the  Lee  Wiring  Company  and  will  have  its  headquarters  at  the  store  of 
the  Lee  Hardware  Company.  The  business  will  be  operated  separately 
from  the  Lenox  business,  and  the  name  of  the  Lee  Wiring  Company  will 
be  retained. 

COLUMBIA  LAMPS  FOR  SINGER  BUILDING.— The  new  Singer 
Building,  New  York,  will  require  about  25,000  lamps  to  fill  the  sockets, 
and  the  first  shipment  of  10,000  lamps  has  been  made;  230-volt  Columbia 
lamps  will  be  used,  the  contract  having  been  secured  by  the  Central  Elec¬ 
tric  Company,  of  Chicago,  general  Western  sales  agents  for  the  Okonite 
Company. 

MR.  F.  R.  CHINNOCK  will  sever  his  connection  with  the  B.  F. 
Sturtevant  Company,  of  Readville,  Mass.,  on  May  i.  Mr.  Chinnock  has 
had  charge  of  the  electrical  department  of  this  company  through  its  New 
York  office.  It  is  Mr.  Chinnock’s  intention  to  enter  the  field  of  con¬ 
struction  work,  with  offices  in  the  Taylor  Building,  39  Cortlandt  Street, 
New  York  City. 

THE  MASSACHUSETTS  ELECTRIC  EQUIPMENT  COMPANY,  re¬ 
cently  organized,  has  decided  to  locate  in  New  Bedford,  Mass.,  and  is 
negotiating  for  the  Parker  garage.  The  company  will  manufacture  elec¬ 
trical  equipment,  including  wireless  apparatus,  and  will  also  continue  to 
maintain  the  garage.  The  officers  are:  Rufus  B.  Delano,  president; 
Walter  M.  Thomas,  treasurer,  and  Charles  E.  Alden,  chief  scientist. 

O.  E.  CHANEY  &  COMPANY,  telephone  brokers.  Metropolitan  Build¬ 
ing.  Minneapolis,  Minn.,  report  that  they  have  had  a  franchise  pass  the 
first  reading  of  the  City  Council,  in  the  City  of  Anoka,  Minn.,  for  an 
independent  telephone  exchange.  The  same  firm  has  consummated  the 
sale  of  the  Frasee  Telephone  Exchange,  of  Frasee,  Minn.,  to  Mr.  Justus 
Anderson,  of  Kennedy,  Minn.  Mr.  Anderson  bought  the  exchange  of 
Mr.  C.  O.  Wheeler,  of  Tower  City,  N.  D.  The  consideration  of  the  sale 
was  $8,000. 

DOSSERT  &  COMPANY,  242  West  Forty-first  Street,  New  York, 
have  received  an  order  from  L.  K.  Comstock  &  Company  for  solderless 
connectors  and  terminals  for  use  in  the  Silversmiths  Building  on 
Maiden  Lane,  New  York.  The  same  company  has  also  ordered  a  large 
number  of  lugs  of  1,500,000  circ.  mil.  size  for  the  generators  and 
generator  panels  in  the  City  Investing  Building.  .Among  other  recent 
orders  received  are  third-rail  clamp  connectors  for  1,000,000  circ.  mil. 
cable  from  the  New  York  Central  &  Hudson  River  Railroad  Company, 
cable  taps,  400,000  circ.  mil.  main  to  No.  0000  bleeder,  from  the  Chicago 
City  Railway  Company,  and  cable  taps  for  1,000,000  circ.  mil.  cable  from 
the  Syracuse  &  South  Bay  Electric  Railway  Company. 
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UNITED  STATES  PATENTS  ISSUED  MARCH  31,  1908. 

[Conducted  by  Rosenbaum  &  Stockbridge,  Pat.  Attys.,  41  Park  Row,  N.  Y.] 

883,170.  ELECTRODE  FOR  THE  RECOVERY  OF  METALS  FROM 
SOLUTIONS  BY  ELECTROLYSIS;  Samuel  B.  Christy,  Berkeley, 
Cal.  App.  filed  March  10.  1906.  Compound  pervious  electrodes  con¬ 
taining  on  the  anode  side  some  suitable  pervious  electro-conducting 
material  insoluble  in  the  electrolyte,  and  on  the  cathode  side  some 
suitable  pervious  electro-conducting  substance  in  electric  contact  with 
the  anode  side. 

883,181.  ELECTRIC  STREET  RAILWAY  SWTl'CH;  John  P.  Dowd 
and  Thomas  P.  Dowd,  of  Cedar  Rapids,  Iowa.  -Anp.  filed  Sept.  30. 
1907.  Means  for  operating  a  track  switch,  including  a  pair  of 
electromagnets  depending  from  a  frame  on  a  car  and  which  are 
selectively  energized  to  directly  attract  the  switch  point. 

883,105.— SYSTEM  OF  DISTRIBUTION;  David  Hall,  of  Norwood, 
Ohio.  App.  filed  Feb.  7,  1906.  Multiple  voltage  system  of  distribu¬ 
tion  particularly  for  three-wire  system,  in  which  the  voltages  are 
either  unequal  or  equal  between  the  two  sides  of  the  system.  Pro¬ 
vides  a  balancer  comprising  a  pair_  of  compound  wound  dynamo- 
electric  machines,  and  means  controlling  their  field  windings. 

883.200.  CONTROLLER  FOR  ELECTRIC  MOTOR;  Henry  D.  James, 
of  Pittsburg,  Pa.  App.  filed  May  16,  1906.  A  controller  including  a 
field  rheostat  and  an  armature-reversing  face  plate  member.  Has  a 
rheostat  arm  rigidly  connected  with  the  operating  handle  and  a 
contact  arm  for  the  face  plate  member,  having  a  lost  motion  con¬ 
nection  with  said  handle. 

883.201.  TERMINAL  CONNECTOR;  Harry  T.  Johnson,  of  New  York, 
N.  Y.;  App.  filed  March  22.  1906.  Comprises  a  sheet  metal  disk 
having  radially  extending  curved  ears  which  are  adapted  to  be 
engaged  around  a  conductor  by  a  clamping  nut. 

883,217.  .AUTOM.ATICALLY  TRIPPING  TROLLEY  POLE  MECH¬ 
ANISM;  Thomas  H.  Mars,  of  Chicago,  Ill. ;  -App.  filed  April  5,  1906. 
An  automatic  tripping  trolley  pole  having  a  system  of  links  and  a 
latch  so  arranged  that  the  pole  is  tripped  in  case  of  too  great  an 
upward  movement. 

883,225.  COUPLING  .APPARATUS.  FOR  ELECTRIC  CIRCUITS; 
Nicholas  F.  Niederlander,  of  St.  Louis,  Mo.;  App.  filed  Sept.  2,  1902. 
A  coupler  for  electric  trains  analogous  in  construction  to  the  ordi¬ 
nary  air-brake  couplers  and  including  engaging  sleeves  with  central 
spring-pressed  plungers.  ' 


883.226.  FIRE-ALARM  AND  SIGNALING  SYSTEM*;  John  D.  Nolen, 
of  Toledo,  Ohio.  App.  filed  Sept.  15,  1905.  Fire-alarm  and  watch¬ 
man’s  signaling  system,  including  a  normally  wound  box  so  con¬ 
structed  as  to  be  available  at  all  times  for  use  in  sending  in  a  fire 
alarm,  and  adapted  to  be  manipulated  by  a  watchman  in  reporting 
his  rounds  without  sending  in  a  fire  alarm. 

883.227.  INSUL.ATOR;  Edward  F.  Padden,  of  Chicago,  Ill.  App.  filed 

Sept.  23,  1907.  Has  a  cylindrical  block  exteriorly  threaded  and 

longitudinally  grooved  on  one  side  to  receive  a  conductor.  Has  a  set 
Screw  projecting  into  said  groove  to  hold  the  conductor  in  place. 

883.241.  WIRELESS  RECEIVING  INSTRUMENT;  Frederick  G.  Sar¬ 
gent,  of  Westford,  Mass.  -App.  filed  May  22,  1907.  A  detector  for 
wireless  currents  of  the  coherer  type.  Has  a  steel  electrode,  a  carbon 
electrode,  and  a  loose  dry  mixture  of  zinc  filings  and  carbon  between 
said  electrodes. 

883.242.  ATTACHMENT  FOR  TROLLEY  HARPS;  William  F.  Savage, 
of  Columbus,  Ohio.  App.  filed  May  3,  1907.  The  patentee  provides 
a  pair  of  laterally  projecting  curved  horns  on  either  side  of  the  trolley 
wheel,  which  have  conical,  spirally  grooved  rollers  at  their  bases- to 
direct  the  wire  upon  the  wheel. 

883.246.  DYNAMO  ELECTRIC  MACHINE;  Robert  Siegfried,  of  Pitts¬ 
burg,  Pa.  .App.  filed  March  3,  1906.  A  means  for  supporting  elec¬ 
tric  motors  in  concentric  relation  to  the  driving  wheels  of  an  electric 
locomotive  so  as  to  permit  a  certain  yielding  movement.  The  motor 
armature  is  on  the  usual  sleeve,  having  a  pin  connection  with  the 
drivers  through  specially  constructed  spiral  springs. 

883.247.  SUPPORTING  STRUCTURE  FOR  DYNAMO  ELECTRIC 
MACHINES;  Robert  Siegfried,  of  Pittsburg,  Pa.  App.  filed  March 
3,  1906.  Relates  to  modifications  of  the  above. 

883.248.  SUPPORTING  STRUCTURE  FOR  DYNAMO  ELECTRIC 
MACHINES;  Robert  Siegfried,  of  Pittsburg,  Pa.  App.  filed  March 
3,  1906.  Covers  additional  modifications. 

883,272.  COMBINED  FUSED  CONNECTOR  AND  LIGHTNING  AR¬ 
RESTER  FOR  ELECTRIC  WIRES;  Frederick  C.  Woods,  of  Gales¬ 
burg,  Ill.  App.  filed  Feb.  27,  1907.  Makes  use  of  a  cylindrical  in¬ 
sulating  casing  in  which  are  imbedded  a  plurality  of  metallic  uarts 
and  coiled  means  exterior  of  the  casing  for  connecting  said  members, 
whereby  electric  current  may  flow  therebetween. 

883,276.  ELECTROMAGNETIC  MOTOR;  Arthur  Hopkins  Beard,  of 
Memphis,  Tenn.  App.  filed  Jan.  31.  1906.  An  electric  motor  having 
an  oscillating  arm  with  a  pair  of  electromagnets  which  are  alternately 
attracted  and  repelled  from  a  pair  of  stationary  magnets. 
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883,^80.  LIGHTNING  ARRESTER;  Millard  Berry,  of  Fayettevi|le, 
Ark.  App.  filed  Oct.  18,  1^6  Details  of  construction  of  a  lightning 
arrester  making  use  of  an  insulating  block  having  certain  sheet  metal 
parts  constituting  the  current-carrying  members.  The  device  is 
adapted  to  be  used  on  an  ordinary  distributing  board. 

883,303.  SECURITY  LIGHTNING  ARRESTER;  William  E.  Drake,  of 
Grand  Island,  Neb.  App.  filed  Feb.  21,  1907.  Provides  a  form  of 
lightning  rod  which  has  a  sproially  formed  ground  plate  or  terminal 
ada))tcd  to  anchor  the  building  in  place  against  damage  by  heavy 
winds,  in  addition  to  its  lightning-protecting  function. 

883.310.  TROLLEY  H.\RP;  Edward  J.  Harrison,  of  South  Bend,  Ind. 
.\pp.  filed  June  10,  1907.  The  trolley  harp  tarries  a  fixed  axle  and  a 


883,437. — Receiver  for  Space  Signaling  Systems. 


pair  of  U-shaped  sprinf!  blades  which  bear  against  the  trolley  wheel 
to  establish  good  electrical  connection  therewith. 

883,311.  ELEC'TRICAL  SMELTING  FURNACE;  A.  F.  Hiorth,  Chris¬ 
tiania.  Norway.  App.  filed  Nov.  20,  1906.  The  combination  with  a 
plurality  of  furnaces,  a  magnetic  circuit  common  to  all  of  them  and 
a  single  magnetized  coil  for  said  circuit. 

883,335.  ELECTRIC  THEFT  .\L.\RM  SYSTEM;  John  J.  O’Connor,  of 
St.  Paul,  Minn.  .App.  filed  Sept.  26,  1907.  The  patentee  provides  a 
plurality  <'f  circuit  wiies  which  are  looped  through  the  articles  to  be 
protected  so  as  to  establish  continuous  alarm  circuits  which  are  neces¬ 
sarily  disturbed  or  broken  when  the  goods  are  lemoved. 

883.366.  ELECTRIC  SWITCH;  .Arthur  L.  White,  of  Cresco,  Iowa. 
•App.  filed  Nov.  21,  1907.  .An  electric  switch  for  use  in  motor  starters. 
Is  designed  to  provide  an  arrangement  of  insulators  which,  while 
simple  and  easily  installed,  are  intended  to  effectually  prevent  arcing 
and  burning  out. 

883,3.^6.  INDUCTOR  ELECTRIC  GENER.ATOR;  Parnell  Rabbidge,  of 
Neutral  Bay,  near  Sydney,  New  South  W^ales,  .Australia.  App.  filed 
Oct.  31,  1906.  .An  induction  generator  making  use  of  one  stationary 
coil  and  having  another  coil  wound  around  the  first  coil  so  as  to  act 
as  a  primary  to  inductively  connect  the  other  in  circuit  with  it. 

883.389.  SAA’ITCH  CLIP;  1.  Clay,  New  York,  N.  Y.  App.  filed  .Aug.  20, 
1907.  .An  attachment  for  the  blade  or  arm  of  an  electric  switch  and 
adapted  to  engage  the  jaws  of  the  switch  clip  and  pinch  them  more 
tightly  upon  the  switch  blade. 

883,397.  INSUL.ATOR;  AA'.  T.  Goddard  et  al..  Victor,  N.  Y.  App.  filed 
July  29,  1907.  .A  suspension  system  particularly  for  high  potential 
trolley  conductors  making  use  of  a  tubular  bocly  of  porcelain  with 
metallic  caps  at  each  end  to  constitute  fastening  devices. 

883,409.  SKCTION.AL  outlet  CONDUIT;  J.  L.  Kruger.  New  York, 
N.  Y.  .App.  filed  March  27,  1906.  Has  a  tubular  slef-ve  with  a 


laterally  projecting  lamp  receptacle  and  idapted  to  be  telescoped 
over  a  pair  of  abutting  ends  of  the  conduit  pipe. 

883,416.  ELECTRIC  ALARM  FOR  LOCKS;  F.  M.  Merrill,  Los  Angeles, 
Cal.  -App.  filed  June  11,  1907.  .A  burglar  alarm  circuit-closing 

device  directly  incorporated  in  the  latch  of  3  door  and  designed  to 
produce  an  alarm  signal  whenever  the  lock  is  tampered  with. 

883.447.  RECEIVER  FOR  SPACE  SIGNALING  SYSTEMS;  L.  D. 
Wildman,  San  Francisco,  Cal.  App.  filed  July  24,  1906.  Has  a  pair 
of  relatively  movable  contacting  surfaces  normally  in  imperfect  elcc- 

■  trical  contact  and  submerged  in  a  bath  of  oil  under  pressure. 

883.447.  CALL  BOX;  H.  S.  Bullock,  Jr.,  New  York,  N.  Y.  -App.  filed 
Dec.  IS,  1906.  .A  signal  transmitter  of  the  fire  alarm  or  messenger 
call  type,  luakinv  use  of  an  intermittently  toothed  wheel  which  is 


displaced  by  clockwork  mechanism,  and  engages  a  contact  member 
analogous  to  the  contacts  of  a  telephone  jack  in  construction. 

883,490.  WATER  HEATER;  A.  W.  Schramm,  Riverton,  _N.  J.  App. 
filed  Nov.  14,  1907.  A  cup  formed  with  an  outer  an'd  an  interior 
shell  between  which  is  a  resistance  coil.  The  base  of  the  cup  includes 
a  form  of  rheostat  for  cutting  out  sections  of  the  coil  to  vary  its 
heating  value. 

883,530.  TELEGRAPH  REPEATER;  S.  D.  Field,  Stockbridge,  Mass. 
App.  filed  June  20,  1907.  A  telegraph  repeater  designed  to  overcome 
a  characteristic  defect  of  repeaters  now  in  use,  namely,  the  clipping  or 
mutilation  of  the  signals  due  to  the  sluggishness  of  the  repeater  re¬ 
ceiving  .sounders.  Provides  a  system  by  which  the  repeating  sound¬ 
ers  are  caused  to  be  no  more  strongly  energized  by  telegraph  signal 
dashes  than  by  the  dots,  so  that  the  armature  moves  off  of  the  con¬ 
tact  with  equal  promptness  in  any  case.  Provides  a  number  of  other 
features,  among  them  a  magnetic  shunt  which  exerts  “a  kick  back,” 
so  that  a  very  slight  retractile  spring  is  sufficient.  Also  has  a  self- 
regulating  maintaining  shunt  around  the  local  contacts  of  the  line 
relay  which  insures  only  a  very  light  holding  force  of  the  relay  on  its 
armature. 

883,539.  ANNUNCIATOR;  S.  J.  Heinrich,  Bellevue,  Pa.  -App.  filed 

March  14,  1906.  Renewed  Feb.  15,  1908.  Provides  an  annunciator 
mechanism  disposed  within  and  enclosed  by  a  casing  of  cylindrical 
outline  and  having  a  dial  like  a  clock  or  a  steam  gage. 

883,5-19.  FITTING  FOR  ELECTRIC  CONDUITS;  A.  R.  Lakin,  New 
\  ork,  N.  Y.  App.  filed  June  29,  1907.  An  outlet  box  for  conduits 
of  generally  T-shape  and  having  a  removable  cornerpiece  with  open¬ 
ings  for  a  plurality  of  conductors,  and  which  exposes  the  entire 
interior  of  the  box. 

883,550.  BRUSH  AND  BRUSHHOLDER  FOR  DYNAMO-ELECTRIC 
MACH  INF'S;  Frederick  H.  Loring,  I.ondon,  England.  App.  filed 
Nov.  4,  1907.  A  current  collecting  brush  comprising  a  taper  head  of 
circular  cross  section  shaped  to  fit  a  correspondingly  tapered  socket, 
and  a  contact  portion  of  substantially  rectangular  cross  section 
attached  to  said  head. 

883,589..  ELECTROLYTIC  PRODUCTION  OF  PURE  TIN;  A.  J.  M. 
Thirot,  Bourges,  France.  App.  filed  March  22,  1907.  A  method  for 
obtaining  tin  from  ■  its  compounds  which  consists  in  treating  the  com¬ 
pounds  with  caustic  soda,  purifying  the  solution  and  subjecting  the 
solution  to  electrolysis. 

883,594  PROCESS  OF  OBTAINING  METALS  AND  ALLOYS  BY 
REDUCTION;  Emilien  Viel,  Rennes,  France.  App.  filed  Oct.  31, 
1906.  The  process  of  reducing  refractory  metallic  compounds  con¬ 
sisting.  in  subjecting  a  mixture  of  said  compounds  and  a  reducing 
agent  in  a  continuous  stream  to  the  heat  of  an  electric  arc  directed 
thereon  with  a  furnace  chamber  to  effect  reduction  of  the  compound 


883.550. — Brush  and  Brushholder  for  Dynamo- Electric  Machines. 

t<)  the  metallic  state,  and  then  passing  the  metal  so  reduced  imme¬ 
diately  into  a  cooling  zone  before  it  leaves  the  furnace. 

883,.S95..  .  APP.ARATUS  FOR  OBTAINING  MFITALS  AND  .ALLOYS; 
Emilien  Viel,  Rennes,  France.  App.  filed  Oct.  31,  1906.  Divided  and 
this  application  filed  Oct.  29,  1907.  -Apparatus  for  carrying  out  the 
above  process. 

883,613.  LIGHTNING  ARRESTER;  II.  V.  Bastin,  Lancaster,  Ky.  Apj). 
filed  Oct.  12.  1907.  Makes  use  of  a  coil  forming  part  of  a  circuit 
and  surrounded  by  a  line  cylinder  and  ground  cylinder,  the  ground 
cylinder  being  located  between  the  coil  and  the  line  cylinder,  and 
each  comprising  a  large  number  of  points  for  the  lightning  discharge. 

883.625.  CABLE  TERMINAL;  Frank  B.  Cook,  Chicago,  III.  App.  filed 
July  12,  1907.  Details  of  construction  of  outlet  or  enlargement  box 
for  telephone  cable. 

883.626.  ELECTRIC.AL  LINE  PROTECTOR;  Frank  B.  Cook,  Chicago, 
Ill.  App.  filed  Sept.  26,  1907.  A  protector  device  comprising  a  fuse 
adapted  to  be  suspended  from  a  line  wire,  an  annular  metallic  casing 
inclosing  the  lower  end  of  the  fuse,  a  lightning  arrester  comprising 
annular  electrodes  inserted  within  the  said  casing  around  the  fuse, 
an  annular  drip  carried  by  the  fuse  above  the  annular  metallic  casing, 
and  means,  for  connecting  the  fuse  and  lightning  arrester  as  protectors 
for  the  circuit, 

883,646.  SAFETY  DEVICE  FOR  ELECTRIC  POINT  SHIFTING, 
SIGNALING,  LOCKING  AND  SWITCHING  -APPAR.ATUS;  Lorenz 
Kottinair  et  al.,  Munich,  Germany.  App,  filed  June  9,  1904.  .A 
safety  device  for  electric  shifting  or  adjusting  apparatus,  such  as 
switch  point-shifting,  signal-shifting  and  other  locking  and  switching 
apparatus. 

883,651.  ELECTROLYTIC  PRODUCTION  OF  CHROMIC  ACID;  Max 
Le  Blanc,  Karlsruhe,  Germany.  .App.  filed  Jan.  31,  1906.  The  proc¬ 
ess  of  making  chromic  acid  continuously  by  elcctrolytically  oxidizing 
a  chromium  compound  of  a  lower  degree  of  oxidation  by  treating  an 
acid  solution  of  the  said  chromium  compound  with  an  electric  current 
while  continuously  passing  the  said  solution  into  an  electric  cell  in 
such  _  strength  and  quantity  that  the  liquid  treated  at  the  cathode 
remains  acid,  all  substantially  as  described. 

883.653.  APP.AR.ATUS  FOR  EXHIBITING  THE  FLUORESCENCE  OF 
FLUORESCENT  SUBSTANCES;  W.  G.  Levison,  New  York,  N.  Y. 
App.  filed  Nov.  29,  1905.  I'luoroscope  making  use  of  a  plurality  of 
certain  specified  minerals  to  obtain  fluorescence  of  different  colors. 

883.665.  COMBINED  POLICE  C.ALL.  FIRE-.ALARM  AND  W.ATCH- 
MAN’S  BOX;  J.  G.  Nolen,  Chicago,  Ill.  App.  filed  March  3,  1904. 
A  manually  operated  signal  transmitting  box,  capable  of  use  as  a 
police  call  box,  as  a  fire-alarm  box,  and  also  as  a  watchman’s  box. 


